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THE Iwmmmm“@\‘meof the Invention The present invention rel ates

char ge vi ce, a charge processing system and a charge
processing @+ | n particular, the present invention relates to a charge
processi ng device, a charge processing system and a charge processing card

for carrying out ' [ r '

recei pt and payrg%f‘ggéﬁg?gt%¢mw¢a§%mf Q@@;ﬁ%@%%ﬂhﬁt ween a
novi ng body such as | ¢l perform ng processing
relating to the chaﬁgéﬁﬁ/i&w&%@gwﬁ@@gmé . Description
of the Related Art A noving body such as a vehicle travels along a road or
the like. A vehicle that travels on a toll paying installation such as a
toll road is charged in accordance with the type of the vehicle as well as
the di stance travel ed GATCKGROUNIAOFITHE dBIVEN ElOM=ti cal |y col | ect

the toll at an entry gate or exit gate of the toll road, a road - vehicle

I nt er commBldldadf tie Insbamdrer performng wireless information transfer
bet ween an in-vehicle device and an on-road device is used. Ir this system

a communi cat 'Weﬁ@s‘éﬁt?ﬂ‘(ﬂe&&&@ rSIEJ%@"cB @ha?%@ﬁ:;bletg:g@tﬁ%%%i eng

el ectrical waves e e on-road device _ road as an
communi caT BRIk #agﬁf%%ﬂ%@  ehat 8 PrgEsSing Al Tn bRl O™
devi ce) rovided. i n t ve | e, as esponder f.or respondi to the
Sought i i REFRERE rrgenig aeﬂ%ﬁgaer&%m@%ﬁ SIBEABYICe, agHse Pat ent
Appl i cation Laid-Open (JP-A) 212794, in Whlga atoll |s collected
froma ve]ﬁr@q:%ssaagewssﬂm,@qi@cahﬁg\e RROcEssing Garil dos Garrmg otHdhe |

road, the | ocation where the vehicle exited fromthe toll road, and the
hi story ofeceiipt angt tramsder oédnbgrmiadion sueheas the receipt and payment of

fare or the like by wireless communication between a moving body
such as a vehicle and the ground, and for performing processing
relating to the charge processing the user of the moving body.
Description of the Related Art

A moving body such as a vehicle travels along a road or the like.
A vehicle that travels on a toll paying installation such as a toll road is
charged in accordance with the type of the vehicle as well as the
distance traveled on the toll road. In order to automatically collect the
toll at an entry gate or exit gate of the toll road, a road - vehicle
intercommunication system for performing wireless information
transfer between an in-vehicle device and an on-road device is used. Ir
this system, a communication device having an antenna for sending
and receiving electrical waves (i.e. the on-road device) is provided
the road as an interrogator for seeking information on the relevars

vehicle. In addition, a communication device having an antenn
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However, when this type of road - vehicle intercomrunication systeﬂgis Tfﬁ@u
to transfer information, it is necessary to install an onroad devi al
entries and exits of the area for which a toll is to be charged, such as

the entry gates and exit gates of a toll road. If the area for which a tol

is to be charged, such as a toll road, is one-dinensional, the installation
of the on-road devices is easy, however, if the area in which a charge is

applied ig, set as, a.zone or . the lik over,in W de range, it i$ necessary
£oi not al Eh@ane Yehiclevdeuseris Frovidechin i viehiclenas adsponger for
consequently, the cost .increases in accordance wth the nunber of entry and
exi t | ocatespendingotaithe senmightanfararaté@funi cati on system al so exists in
whi ch charge processing is perfornmed by the wirel ess transfer of

i nformati on bdlegherolagy is peoposeddeyifor exainpheclapameseiPatert | n this
system bal ance information is stored in advance in a prepaid card or IC

L el : : . ‘ : ! H
card or tgﬁeggh@noaﬂ@aﬁﬁfﬁjw OP-POPNRS: 9-20 2794p én ohid abtold ivtoHected t he

toll to b [lected fro hi s "bal dnce i nformati on. Wen the tol

I
col I ecti O B%fémrcg@%a@gﬂg@ﬁf%%qb'céﬂggm %«ﬂg&ie}"‘%e v‘zefmmeeﬂ%?ea 3! does

not possess a prepald car car 0 4 JUL 2 or if

t he bal an f d 1S dnsufifl clLee WPy i r €, I

col l ecti o%s?g’ Bjélggpggéﬁri/év&ié}%oﬁéegkﬁ%lgrée*%éé,f?&erclzmglsclggiyﬁ?ésa‘p?f(} otsHeé(; in
whi ch an external tification]a i royvi ded inside the vehicle, and
when it i E“ﬂt&r}’p‘aggﬁ%l@“?‘ﬁr“?ﬁé%ﬁe&le&gﬁlﬁg' be collected froma vehicle
this fact is tified to the exterior.of the vehi.cl.e by the externpal

noti i cat i on IAAWERI, WheR S typeiafzoad r YRRICIEdaRET QI URIEATOR:
proper toll cannot be _collected froma vehicle that is fitted with the
above roagdystemshiscised todransfaminfermationsitis nacessasyvishingtallpar @3v- over
an entry gate or exit gate, the exterior facing |lanp of the in-vehicle

devi ce i sreathdevice attheendries arnd @éxofst of the agbg fonambhicky aatolbbs éo\er t o
easily observe that the proper toll has not been collected. However, in

this roadchahgeds suaheas:m@mitpo}aga@@s aviel erit gafesanDh tollf odd! Ifothe area
a

transferred by installing on-r devices at entries and exits of the area

in which ?of‘ilﬂ‘uﬂ&hb?toﬂ%' ﬂcﬁHe%aﬁge& st fé]hrtmgﬁgcg, AEnexiimesesnal, a

toll road, when the area I n which®a charge Is ap is set as a zone or

the 11 ke SRUSHERIAIINYE BRGR-HORI FViRestS LUsPIRCRILLCPOIIHS SR be

speci fi ed, 'S necessar o insta on-roa {1 ces at ‘all

obser ver s PR ESTS AppRER 15 R " Sohih BRAABIRS cDeBRE A WIREL ot o

for perform ng charge processi.n t he | ess trangfey ,of inf.ormation
bet when aFAngE, RiEcSRar 7oAl aprtod SaTites af 8Lt ik entigs iAo,
8-221617. Ip this technol oqy, atoll.is collected frd)m a ve%c e t hat
passes ovEXlBh8OLamaadueniBnthe easbingheasss iBareprdance wit 2

number of entry and exit locations.

A road - vehicle intercommunication system also exists in which
charge processing is performed by the wireless transfer of information
between an in-vehicle device and an on-road device. In this system,
balance information is stored in advance in a prepaid card or IC card
or the like, and the charge processing is performed by subtracting the
toll to be collected from this balance information.

When the toll collection is performed automatically in this way, if

the vehicle user does not possess a prepaid card or IC card or the like,



antenna installed on the road. However, in this road - vehicle

i nt er cormuni cati on system although information is transferred by U 4 JUL 2002
installing on-road devices at entries and exits of the area in which a
charge is applieduch as at the entry gates and exit gates of a toll road,
when the area in which a charge is applied is set as a zone or the like
covering a wide range where the entry and exit points cannot be specified,

it is necessary to . nstal} on-road deviggs. at | of ,the f.or eseegbl ntry
and oxit - PEcRETerEIaRg e HE card s tpsuEficidtis This S0t plfser e iRt fofln
JP-A No. 9 153156 in_order foy the_ charge_processin 0 he nore easily
per f or med collection te pa propss }hﬁ@éfqlim@%waﬁ?@'ﬁ?%es%&@@qp@a@vanc e zn an
| C card or the like and the charge is processed by subtracting the toll to
be col | ectpropiosed imivehich ancexterhal matificatiBoviamp, isi provided ynsite the

al though information is transferred by installing on-road devices at
entries aneldeld, arad whendtésniot pbssible fohthepricpapiill ¢dushceHeated he

entry gates and exit gates of a toll road, when the area in which a charge

is appliedrim aSfeliigl@ AR s ttifiblet - Bye ek beriar Widhd ealR Ik ¢hehe
entry and exit points cannot be specified, It is necessary to install

on-road deyi b, ENGL il i

Mor eover , %%E@%I%?gﬁcgg%%?ﬁg{f g%e;fflgali‘V\heht&t’-ﬁéggf e@%s\}ﬁggﬁogagxérge is
applied varjes.t A further tem.i I QPO i i igle.tr it

dglto erm ni %&hﬁé\m@e}gfj élP@F itﬂm%’?:g‘# @ﬁ%éﬁgﬁqsfa ﬁr%ﬁ\% 8?@@28&1&3&% f?ﬁédc har ge
is made b termning which route of the plurality of routes t vehi cl e
travel od WA i aBoRBAGRd T velisTe JateRorngpiAtian ssskRbans Bo 704 4
U~ JUL ZUU? The systeminstallation of this systemis sinple on ioll r oads
net wor k oVeRAClenpasseeoNes an enrybgate Praxit gater therexterionfaciag tampy

(i nterchanges) and havi ng conparatively | ong di stances between i nterchanges
as only aogethe\iﬁhiiehéclﬂ evice dezither Mirgedevh orstureed off, iherebyal | ed.

However, if the toll road network is one having many branch routes and
entries aedabling ati obsexremgeeasilprubserventhatnthepeopealtodugd ridtdveerar e
many sections wth short distances between interchanges, the total distance
of the rogdileeta®@rk as a whole is large, in cases such as this, the nunber
of vehicle transit determ ning devices installed increases and the

installati HagzTRG ; i the ab
I nstattation ?-g%v%algési‘gw ngg@'@eﬁfb‘i %n@é&dﬁ#ﬁﬁhmé@ﬁ@%}’ﬁt%eh{' € above

cases, it is o tarn charge 1 nformation € toll road

front or ehEheHipEofateR I il Rired b MstaliAE R e st 17
Sl ccti onerbiss AHeXFs b e BB Ai R eBrd o dbiiilitnBe L8R, o °
go!str ][ ggg e{{g;ye g@ttq(e)s gﬁ%ﬁéxfthgattegléf g %ﬁ)rooe{d,m@v ter}? (te%rgg l§1e1 V%hqghoéj rand use

charge is applied is set as a zone or the like covering a wide range

where the entry and exit points cannot be specified, it is necessary to

install on-road devices at all of the foreseeable entry and exit locations,

and to establish a large number of observers.

A further example of a road - vehicle intercommunication system

for performing charge processing by the wireless transfer of

information between an in-vehicle device and an on-road device is

proposed in JP-A No. 8-221617. In this technology, a toll is collected

from a vehicle that passes over the communication area of an on-road



It is also possible to consider charges or traffic regulations in a
specific area as a neans of easing traffic congestion, reducing at o JUH] 202
pol l uti on, reduci ng noise, obtaining regional revenue, or the |ike. S
case, if the road network of the subject area is conpl ex and |ntr|cate in
t he above charge system it is necessary to install vehicle transit
determ ni ng devices on a |arge nunber of the roads within the area.
COnsequentI t he r Itin igh density installationis S ~ 4 JUL 200Z
high in c8 é%ﬁ?llé‘ ﬂrﬂ}gdgg% @ﬁﬁt aI lation may be difficult depending on
the | ocation. JiEurtherm;)re if a_char fs made ox not, nmade dependi ng on the
season (or noRIAWSVEIayl this readi+ ve elegtergpmmuibgaliesu iy Sty ged i s
changed, this information needs to be nade known throughout the |arge
nunber of atthemisghinformatiomisi transfetred oyinstallingveniioadhdeyices at
notification is made using a notice board or an electric sign board,

hovwever, entredeind exiwkef the ares ihiwhtichm ehargeés appldesdibhassat dset o

enable a driver to avoid the area and choose a detour ‘route, it is

necessar Yeh?rypga\fééiﬁnWQXi’cgdt@@ dPat8]1%oddewHett tihe HRediifl wHiehqy't Si de of

the rel evant “a ones a col ossal undertaking. Moreover, the

o Teroq | SrArE s AR (SREK S BOKEGHIRE HRE Oy BHRg EAE sy °r® !¢
not i ce. boxracts 1% eftry Eﬁ%éﬁe}éﬁrﬁf?féﬁiﬂzfﬁ% Pt st ﬁs?ﬁ%éaﬁ%ﬁ ance

renewabl e, prepai d car information_.ipndicating . the route trawv

{ranen t tBSPROARCHA devAreS A6 ath O the (eRer s R B And it I Ga idRsnal
then calculates the toll for the traveled route and transmits the_toll to
the vehicle, Mereovewr aechatge Hosesang syrtemais propaseddngdiepaiNocsr d.
There is accordingly no need to stop the vehicle in order to pay the tol
Hovever, 1531566 incdtdemfar the chargeproresaing hodremorrieasilyperdormed. and
exits (i nt erchanges), and is one 1 n which, although there are nmany sections
wi t h shorindhig a}ns&mbbhme imﬁoenmhﬁme's stidredt ot ad véirgicairc andiC thedr oad

network as a whole is large, in cases such as this, the nunber of vehicle

transit d@f%@lﬂk@ﬁrﬂ?ﬂh@@har stighdestessed @ﬁb@racmﬁwtﬂoui%eand t he

installation costs and mai nte ance costs are€ great sideration may al so

be given tonesgsd Tf@nfﬁﬁ%gr?aslah'&eeirﬁ f"ﬁiefﬁénar ea as a neans of easing

tLafflc congesti on, i ng atnDsp eric pollution, reducing noise,
i o o
area for gﬁ@%ﬂ C are uchceas dez&{é l%ed ab eel% an |s%6@aed area
cav?riﬂg Hnld ne?ﬁgfﬁg Fgétilﬂarea Ther | ﬁ%éﬂ‘ﬁ ity
establ i ShARATERAS AP 1&%’%@3@ it @%sam@gat%ﬁna@xxtog%faﬁr%é@%euaﬁ%

not feasible. |Instead, |ng of an auéomatl c charge processing

syst em t h#theRr e@r@amm ich a&geééaml adgs se4ics & ZPMesRr E her

el ectronic information storage ﬁEdIUﬁ]IS desi rabl e.
covering a wide range where the entry and exit points cannot be

specified, it is necessary to install on-road devices at all of the
foreseeable entry and exit locations. Moreover, this system cannot be
applied when the area in which a charge is applied varies.

A further system is proposed in which vehicle transit determining
devices are installed on a plurality of routes, and the charge is made
by determining which route of the plurality of routes the vehicle
traveled over. An example of this system is given in JP-A No. 9-2127%.



The possibility of the prepaid card being illegally used needs todllj)

consi dered, however. In fact, not only when prepaid cards are used; ‘leUL 2002
when charge processing is performed using a storage medi um or by

t el econmuni cation, the possibility exists that information on the storage
mediumwi || be illegally altered, or that illegal communication infornmation
wll be sent, or that the storage nediumw ||l be used illegally or

i ntentionakl sed.
meacur co. S Avetert st lArEn b B PR ﬁﬁ&él&ﬁﬁé@&f%%d?%%&% st op
automati c char ocessin emin which it i act. cally possible
~_for the céf %ﬁ%@?hﬂ%reo%%gv%%&’r% TRUESOL £ é r
_—tommuni cation device. The_ present invention was congei ved | n vi ew of the
above, andimterzh anges)arad avingrrappsgativelydeng diptagicesdetveeange
processing device, a charge processing system and a charge processing card
whi ch haveniaemhan sas ortlyre fewdvehiade teansited eternpirinesdewiras needHar ge
to the user of a nDV|ng body such as a vehicle or the like to be perforned
wi t h ease.pd indtalledurt her object of the present invention to provide a
charge processing device, a charge processing system and a char ge

processi ng ca i g@ﬂ',p& for
exanpl e, whet Egg%‘%rl}d?PgﬁtégPﬁO{%asd een colf)ﬁseg)'?ledﬁg‘?ﬁi&gng?fe1 1-|1ch a
charge is it a f the

pr esent m@gﬁ%é%gq gnﬁfﬁegeaqﬁg‘@'x %I @ﬁ\?m&ﬁé{a%“cé‘%% peﬁ%slr]ﬁfelgwﬁFB t he
automatic |f| ion to a person,.of com er.mati o or a specific
area and %g ati}eggrprg BFE?X FS‘F.HPI‘FeWﬁ}} Ohgﬁp 1?@%3% e‘?lﬂat specific
area; the . si |f|cat| n of e trans Si f |nfor tion pof the specific
rea and dRER 5 xal OFsthorhath B1¢ TORG ReMpaF Ao WhRlS 15 144 on
of the installati on of system el enents and_t he enhancenent of  the

rel i abi | i in aasestsaictoas tbis,itheonumbenohsaltickatiansit dedexmaningsleviceat i on
of the charge {)rocesm ng of a vehicle that has entered into the area in

which a clinstpdled inprédses amd the instaldatiogecostisamd thaintemamad costs axe a
further object of the present invention to allowthe follow ng to be

per f or med grdatEMoretorarg iavie abdve icasesedsfonlyt pestibleaosslatain charge
installation of a fixed facility w thout causing any problens in the toll

oyt SkBel S m Podde daaponten e ans RO the
of the chappe PPNk BF drdeM ShefrbPlof'dte EAbSES$hBreto. Thus, it is
difficult in the area a sufficient distance before the interchange for
allowing such a detour route selection to be made to obtain
information for deciding whether to use a toll road (i.e. to enter the toll
gate) or whether to make a detour and use a surface non-toll road.

It is also possible to consider charges or traffic regulations in a
specific area as a means of easing traffic congestion, reducing
atmospheric pollution, reducing noise, obtaining regional revenue, or
the like. In this case, if the road network of the subject area is complex
and intricate, in the above charge system, it is necessary to install

vehicle transit determining devices on a large number of the roads

within the area. Consequently, the resulting high density installation is



~ ~ JUL 2002 into the area in which a charge is applied and of thﬁ char ge
information control. It is a further object of the present invent o JUL 2002
allow the following to be perforned. Nanely, the sinplification of the
automati c observation of an intentional attenpt to render inoperable a
device carried by a user or nmounted on a vehicle in order to allowillegal
use or to enable a charge to be avoided; the sinplification of the data

collectio r. t hat t.he do with t t he e
ccal o' nePifn easuRile Bie peichl iYsGifafich Bayebe siflicull dspendihg ne
toll paynent; the sinplification of the_ transm ssion of inforpation of the
specific m&%lmcain@nafwrthame; a chargenigtmasle ermati@adem! i fi cati on
of the charge processing of a vehicle that has entered into the area in
whi ch a clkependngppl thelseasbnfor morlthrareday) emthe time aftday, osifEey OF
THE | NVENTI ON The charge processing device, the charge processing nethod,

and the chaneart'dragsdis @haﬂﬁbdyithm irforstationnesddesdsé beadbdtraywer e

invented in order to achleve t he above objects. The charge processing

devi ce acw@hgﬁoﬁﬁ &{eal_ hnibér Bf 968dis fumm%% HRARAUSESthéarest i ng

means for detetting p05| |n ormation I ndicatimg a position where a

novi ng body i Hfslﬂd OB

i nformation §¢1 preggfne?ﬁ{ Cllll%ﬁ%ﬁp ?ﬂﬁ)g;ﬁ{a on gga(%ll%ﬁlg neg%is‘a'bran

deci di ng, ed on _a,res of a et chi chi ntry
state oo cliefEDER I, hd el %gf‘ﬁ% By g 963}%}%%@; Wide

| east entered in an area in r pliedt corresponds to
a predete?ﬁimlgf%ﬁoﬁttq fNa ﬁ 1|Vt$rt eg\lrﬁ]fffltﬁgcﬂfrﬁﬁt th&?ﬁﬁ &8nerati ng
means for generating, based on a result of a decidi ng) by t he deC| di ng
means, chelefeurmostenit isnecessany tooproyidedipe neticabosnsr gk the ddessi ng
devi ce according to claiml of the present invention, a detecting neans

det ect s pseime chstarice cutsicle oftheselevant atea, owhiehtb queghes encolossatovi ng
body. A navigation systemfor nounting in a vehicle serving as the noving

body whi cretetthRing hMoicmpiey the expemsd peqairdichéot the elonk iavdlpedvi di ng

instructions on a route to a destination can be used as this detecting

neans. AswgeRBNRMEDE i@%@d dPhh AR Bodlitered ¥6 adsd g‘@avsFo Fh@PSafséem t o

easily detect the position of the noving body in is nounted (i.e.
| ongi t ude 2L SRE e bof e Rately2uiies Wﬁ@ﬁ?ﬂ?ﬁeﬁ%ﬁsen e =n

| dent i ?Sfﬁggiaqa%ﬁﬁ?%ﬁspd%ﬁph%méﬂ?# b HeeTBEt SO R R, ccor v ﬁS“Lﬁ' the
Phe oround s SEReR GRYER FrES ba%cﬁgﬁ%é' %ﬂaﬁ%ﬂq’%«%&% I§ g
because ¢ Eér%ﬁﬁﬁ%rbﬁﬁﬁ}%?@ ivating fig POl travelsshis sty ‘mﬁ thed

set s a Vahicledd éﬁia?{%aﬁ%{a"?ﬁ;ﬁ}néﬁ'mﬁﬁ%%ﬁéﬁrg{m%ﬁa o drdcbaigsed i th

predeterm ned map i nformati on such as a nap of a predetermned |10
the toll for the traveled route and transmits the toll to the vehicle,

where the vehicle subtracts the toll from the prepaid card. There is
accordingly no need to stop the vehicle in order to pay the toll.
However, if the toll road is one having many branch routes and
entries and exits (interchanges), and is one in which, although there
are many sections with short distances between interchanges, the total
distance of the road network as a whole is large, in cases such as this,

the number of vehicle transit determining devices installed increases



~ 4 JUL luul area from anong maps of Japan or maps of the Tokyo area. The
deci di ng neans deci des, on the basis of the result of the w matchi @4b‘¥uthﬁ]
mat chi ng neans, an entry state representing at |east whether or not th L2002
novi ng body has entered into an area in which a charge is applied that
corresponds to a predeterm ned area set in advance in the map information.
The current position of the noving body is matched with map information by

t he mat chi_n ans. r.edet erm_ne reg correspondin 0 area in which a
charge i s%fﬁ%@?@%gns‘@s@ ﬁn&gﬁ%’é@e@%@%ﬂgm@ é—rﬁﬁr nformati on. As
a result, def erm ni ng whether or not the current posi.tion of,fthe noving
body matc slstarallom Ay $‘ﬁ§3tq e t%ﬁ"iﬁmﬁégﬁfrgﬁsi]ﬁ %P@ﬁlftéc éE8Rge is
applied, it is possible to determ ne whether or not the noving body has at
| east ent aseumenns ofieasieg traffincongestioa, geduciagpnimespberiequent |y, the
deci di ng nmeans deci des the representation of whether or not the noving body

has at | epstlletiber eddiutingtieise; obtaining régiord]areyerise, appthediles Ian entry
state. The generating nmeans generates charge information for a noving body

based on thptFatud a@hdrde &ikd M dehich e hdghivay hatPadik ifamé#prdw! e, the

tgll that shoul d be colléected froma noving Body Wi thin the area in which a
or edet or ORI E S HIEEBUH AT S Rar 2B RGea fOF Y SpRAINC oF eﬁz’@?‘ni%tbﬁteh
movi ng body bR abeie B AR oed it QabehifpdRfHe SFat  BOETH o T s
d h i_nf, i,0n. [ il h . '

dovi co of ﬁ%gfe;gg’ﬁ% 1%”%%@%&%@35@5 ﬁﬁ%ﬁﬁb&e?mfacﬁg%ﬁ&io&% et e on o
"nfor nat | 8RCA Al DR e@ﬁﬂ%’@aé@ﬁﬁ%ﬁ%@@iﬂhﬁﬂﬁ@?@ fRBEtORBIRGYi ng
body has entered into an area in which a charge is applied is decided, and
char ge i nhovehidle tofanlledtechangesgsiaty feasiblmdnatead; theetopltyireg af tan t he
state of entry, it is possible to performcharge processing for the user of

a movi ng hodymestioghargenpiscessing tsyseesi thatyubss garmmahiurdgcatiangdevice
information for a noving body in accordance with the entry state thereof,

wi t hout hanidng prepdidt @éddd of-dorne stdidradectrivmllinfbentition todageit _
| ocations such™as“entry and exit gates. Caim2 of the present Tnvention is

the char gg,PHASESH HBsHAWIse according to claim 1l of the present invention,
the charge processing device further conprising |location information

detect| 10 e BsCY R s IR ALY PR R R LT,
D", Bof A Sy SRR S 810 Ay YREL PSR Pl B s O

detection, by the | ocation infor.natjon detecti,ng .means, the entry state
el ud ngPRWBEN GRALEEPEORRSTNG RlPHOTBOA] Mritie A StARAE EHCRIuRh Oeh o

charge i s, applied. A caonstant charge s .not appljed.in the area in which a
charge isbypt%Iecommumcatlon, tﬁe pgss1 %hty ex1s%) that m?orma’aon on the

storage medium will be illegally altered, or that illegal communication
information will be sent, or that the storage medium will be used
illegally or intentionally not used. Thus, it can be seen that there is a
need for measures against illegalities in automatic charge processing
in a non-stop automatic charge processing system in which it is not
practically possible for the controller to observe or examine the storage
medium or communication device.

The present invention was conceived in view of the above, and it



applied. Instead, the charge application depends on a predeternineﬂ hiﬂf 3&0
time zone, the date or week, or a conbination of these. Therefore, Y i 2802
2, the charge processing device further conprises presence information
detecting neans for detecting, based on the 12 ~ 4 JUL 2002 position

i nformation, presence information representing the date and tine the noving
body is present in the area in which a charge is applied. It is possible to

detect presence,infoimati representi the date a i t hesmovi ng body
s pr esonts af apiscttbeEraE T PRIRR S BHrbE PR SsIE deiEeng THRFES Soance
information detecting nmeans. The_deci di ng neans decj des, ,based on, a result
of a mat cHRSCESING BV RN ARGl Akt gerpracessingcand whishebavsa BimpHe
presence information_detecting_nmeans, an entry state including a present
state of shtaichverandovhich emabletbegprecessingiaina ghangedeo the uspricda As a
result, it is possible to generate charge information for a noving body
that onl ymoving body suich as aavéhiolbiaﬁ’ﬁ'se Likertpebe penfpriveet] whidh edse.char ge
is for the predetermned tine or time period, the date ox week, or

conbi nati on oflt ihggerther sbjEctceBite F‘ré%ﬂf M@énﬁ@rﬂftﬁp@b@icﬁé@i chhggarea in

whi ch the noving body is currently ttaveling is a area’ in which a charge is

appl | ed Origkotile dURNEE% BRAY b HRRRISATH )8 ARPU cigrgnter a area in

whi ch a charge is <pplied. e, Int arde processithg device, it

ot o mat 1 GOchAeiE REFBURIeH BrpIE okl Eblathy e the o b0 3

whi ch a charge i{s _applied, expyessi t hat t he,;movi body is_appr.ogaching a
Area i n wARBHURISHRABLhES or TRF B3O Al Btem EruFRted At mfeniroR HicBiay oo

i s applied, based on the.above position information. By further providing in
this way 5hﬁ68?f1ﬁ@élplé‘ﬁd?#9a g g eg‘i\’\lla'hﬁaﬁ%vance i nformation, when the
nmovi ng body is approaching, or has entered a area_ in which a charge is

appl i ed, expr &is adurthar ohject of the presantzimyentontg allay the dpPosstmgng a
area in which a charge is applied or has entered a area in which a charge

i s appli etorsparformed. damelppthe aartonnaticmofification te appersdn eft o
notify the driver when the noving body has entered a area in which a charge
is appli edogtrolsirdpRheaBhfdraddpesifidavéa tard o dhat prrean’ s peyitibnalchar ge
is applied, thereby making it easy for the driver to decide on a course of

action rekaldtiindRip Pelati vt ¥nhbsPedifié ﬁﬁeéﬁtﬂ@bﬁhéﬂiﬁ&@ﬁéﬁ ofstiappl i ed or
the Iike. Mdireover, In sone cases, a constant charge I1s not applied in the

ona pr e AT EORE W HAHER of B RpeLiC T Rt e

on a predetermn i e or or a co i on of
t hese. Th - ] e I |C it icONn means
is able t%’g@g&?@ﬁ&t‘g QW%%%%gﬁﬁiﬂ%%gg#h% ﬁ%ﬁgp%ﬁ?fa char ge
is to be a ied n the ar in ich a char is _applj.ed n the vi ng
body i 5 appeisiplaents e ihablemn e P e drEBBIIEY ot 18 iirla "
the notification neans js able in _this way.10 give ance i nformation

i ncl udi ng mﬁﬁlpg’en@ypfmmm'eandr@q Wﬁ@fﬁ%éonrp ecﬂgnhﬁr%%ar ge is
applied when the noving body is a proachina.or has entered a area_in which
a charge progpssingiof atveki :thab{')\@smntﬁease fiptoHhegaraaein yrhiaky archang
including the charge applicable tinme in the area in which a charge is

appl i ed wisappliedrandngf theyhargedmformhtionreentrolwhi ch a charge is
applied or is approaching and is about to enter a area in which a charge is

appl i ed, ther By abiti-theeri dbjeas wffthe presetitiivatertttone¢oaliow tHatollbeyirtave
entered into a area in which a charge is applied or the like having 1
to be performed. Namely, doing away with the need for the large scale
installation of a fixed facility without causing any problems in the toll
payment; the simplification of the transmission of information of the
specific area and the altering of that information; and the

simplification of the charge processing of a vehicle that has entered



n ~ JUL 2002 tinmes for which charges are applied. In claim3 of th resent
invention, in the charge processing device according to claim1 or CFaJUb 2002
of the present invention, the generating neans decides the entry state

i ncluding a congestion state caused by noving bodies located in the area in
which a charge is applied. In sone cases, the charge application of the

area in which a charge is applied is set in accordance with the | argeness

of nunber . i i . t i ich a charge is
appl i ed, Hg{%?@é( a?%a?@%gh%&&?%&gﬁ%&%@?% 0 gjgﬁglgsé}il%%&l n ot her

wor ds, the ghar application of the area in which a charge is applied is
set in acé%gq}'éﬂggi%fgﬂng&@n a predeternined state of congestion has been
exceeded. Therefore, in claim3, the generating neans d]zci des tate of
entry incl udi L@lsaagua&eero@ Jesit g dhegpresanidanvusntion tega hew ﬂaegﬁaﬁmmgn
the area in which a charge is applied. If the state of entry is decided in
this way Wite parfarmed. Hanwlyethe simiplificaton of the automatieven when t he
toll differs in accordance with the state of congestion of the area in

whi ch a cbbsgevationppf andntbatiausd dthengptaterenidesipeperablé a deciaeged in
the state of entry, it is possible to easily generate charge information

for a mvhaﬁribﬁdﬁ%iwué’«éﬁ_@!’r%@ﬁﬁlw ntd ¢ebliglecirPbrdengedllon: Iy tisat it

claim3 can also be applied when the toll differs for a predetermned tine
or tinme z ki ‘aﬂ{h 4 : s im4 of
the pr ese%?etpné\/ﬁgﬁ?%?h%ngt\éﬁg) %%%&é’gd%r c’)cegm ngt H’gf\ﬁace a?gcg:bgi(%\%@dto any of
claim1lt | Al of t [ . ~ 4 I te.an, e
generat i ngaﬁggﬁéﬁ] €d qumgﬁggl ﬂi% %lﬁ% @W&ya%%%\ﬁ?%&m ?é:h%riar%g
predeterm ned toll..data cerrges i to the entry.state is ored.in
vance. srate s telaBoh fhg Helddaslint SrtBouteAsipgRmy iHohIBEh MG ng
the toll data j.n the storage neans. The tol] for the charge . processing is
det er mi neg'l*i3 ﬁohd%ﬁ‘l@@ntﬂﬁgﬁ @ﬂmpﬁagam @? fﬁgéd?r ARSEUESAIY P?tlﬂﬁot‘f@@&%i ng
means is further provided with storage nmeans in which predeterm ned toll
data corr ofthadipeyifio area andtthedtlteringyof that infermatieny and thand by
generating the charge information using the toll data in the storage neans,

the gener simpdificetionicf #ie eharggprecessirigof i vehide thad hassentgredopr i at e
charge information. The charge processing device according to claim5 of

the presefito theare@inaohiith sechafi®sis apylivdl bewl opeheldhafrgéet ecting means

for detecting a position of a host noving body; transceiving neans for

transmtth?g)r&qﬁﬁb&p&ﬁﬂfcﬂ.r mati on of the host noving body to the ground
side, and for receiving charge data relating to a predeterm ned area in

which a charge is applied, using wi reless comuni cation; and charge
processi ng neans for perform ng charge processing relating to the area in

whi ch a charge is appli e%vmm@l;rfﬁﬁ iWENTf@Nm ssi on and

reception by the transcei
The charge processing device, the charge processing method, and

the charge processing card having the structures described below were
invented in order to achieve the above objects.

The charge processing device according to claim 1 of the present
invention comprises: detecting means for detecting position
information indicating a position where a moving body is located;
matching means for matching the position information with
predetermined map information; deciding means for deciding, based

on a result of a matching by the matching means, an entry state



In claim5 of the present invention, the position of the host rmviung body
I's housed is detected by the host noving body detecting neans. AsVa r.H.H.uIZﬂDZ
it is possible to detect in the noving body side the position of the host
novi ng body. The aforenentioned navigation systemor the |ike, for exanple,
can be enployed for the host noving 16 04JUL2002 body detecting neans.
The transceiving neans transmts position information of a host noving body

to the grau sj.de, and,receives, . w charge dat,a relating to redet er m ned
b | n wiNEHCAUBEAMETHET GINPbATS SIORI G Dargshss Seds tSnfsR e igiecn).
the detected position of the host npving body is transmtted to the_ groqund
si de by a arearndcwhichga ehaige israppliedethatcguaspandstaianpaedatenminedund
side, nanmely, predeterm ned charge data relating to the area in which a
char ge i s arppl setdini adwamieviedth@maﬁemfmmahgm lend @enerating meanstfed can
be used for this charge data. The charge processi ng neans perforns charge

processi nge’rﬁiﬁﬂiﬁg basédeonr aaresulpofla deciding by @rrldeddbagetherns,he

results of” transmiSsions and receptions by the tTansceiving means. Namely,
che 9o on AR pRER SR gyt puch e e fol) (o be
et on, b s B LGS BROBSILS COrIfl S A ufL 2T e Bl
D oc ] N 1 HEE SRR AP R, Lo . Nare .
e, 2! §abtesinfing the Current position of a moving body. & RadigRton>S' "
system for mounting in a vehicle serving as the moving body which
enables the display of a map for aiding traveling and providing
instructions on a route to a destination can be used as this detecting
means. As is commonly known, this navigation system can use a GPS
system to easily detect the position of the moving body in which it is
mounted (i.e. the host moving body), for example, a position
determined by latitude and longitude. It is also possible to provide in
the moving body a sending means such as a sender unit or the like for
sending a signal that contains identifying data for identifying the host
moving body, and receiving on the ground side the sent signal so that
the position information is detected on the ground side.
The matching means matches the position information detected
by the detecting means with preset map information. Namely, because
the position where the moving body is located can be pinpointed from
the position information, at this position, for example, a position set as
a latitude and longitude, the moving body is able to be matched with

predetermined map information such as a map of a predetermined

10



::%harge is ap

Claim?7 of the present invention is a charge processing device congriﬁhﬂg:
detecting neans for detecting position information representing a posi ANM
where a vehicle is | ocated; charge neans for executing charge processing '
for the vehicle when the vehicle has 1~ 0 4 JUL 2002 entered into a
predeterm ned area in which a charge is applied, based on a result of a
detection by the detecting neans; notification neans which is nounted on

State of eresdiafiafoBRusi of IEalH 3l Al LieltakTlaling ho "t o the.

processi ng state; .and.conti nui ng, negns for,_caonti,nui a notjfication by the

notification éesml%m%n%aﬂcéaésd QnthePasis Gthrenialt s n whi ch a
E!Led, based on a result of the detection by the detecting

means. | nmatching by theoawiching qeenns, ancentayrstate repaesentingeatlaastg

means detects position information representing the position where a nmoving
body i s pwvekether ér meti thet ivooving bedynhastertterad dntetdre heea intwénehlaes t he
di splay of a map for aiding traveling or indicating a route to a

desti nat i chagge ibappkddftbiatidorzesiooncls teoa pardtetefminedcare@pey ifnown,

this navigati on system can use a S systemto easily detect the position

of the velj 1V bty 7 , THY A i RSy 1 ned
?walf?ongl tégl(}gp iirtﬁol S ai gg poss?gre t osHEBR VA o

by latitude an t 1n the vehicle de, a

sendi ng %‘ﬁlriﬂ [ | 1 f ' i.gnal that
cont ai ns |§§X ?#?P%ga‘(?ga o%aﬁm%#?ﬂ%gs%%§ﬁ%‘gﬁhvagﬁﬂgl'gq}lga%rsb@?ded, and
in the groun ide. the sent signal ks received so that th osition

| nfor mat | SEFetouRiREdRER CoReapomaing L8 Heaitw IR & SR o
detect the pqsition of the presence, of a vehicle fraomthe, . position

"nf or mat | SFPlA Dahit st TrAGSETRA I6Rst OF CREARAR BUGHIRGHODY &S daeswlt,
wth a pogi tion determned hy latitude and | ongitude, ngtﬂap i nformation
det er mi ne®Yi determaneing whether or neb the current nesibigup odithg msEBEer ni ned
region from anong maps of Japan or maps of the Tokyo area. The charge nmeans
execut es boalymataest £6 thefrapainfelrinea fonhisrwi thany e erea inswéxichraed i nt o
a predetermned area in which a charge is applied, based on a result of a

det ect i onchurgbds dgslied it isppossibleto eletephtinehdiethepradabethened area in

which a charge is applied is determned in advance on map information, by

making a ﬁ%@%}'\‘%g’%ﬁd hedSat Radt eMere@inf®the he-eBds WHHRHOA _Chﬁgﬁgrigsence of

a vehicle tha een matched to the map information is withilf the area

i n which i j it | j i : ~Rot
he "vent o FEFLRE Conseeierffy, fe UBCRRR, BEao dCRIGEEIRE tpilsehiftion
appl i ed. I Lcle
that ts prodeR¥tier b nqt@@hfovidi bhily ha8 dileast LRI AMRe iR
i n advance., Agcordi nal y., whe vehicle enters the area in which a charge
is appl i ewh%ibaﬁ@r%%\s&gpﬁﬁﬁi FRANIYSHEE D be charged. the tol | that
shoul d be charged for the vehicle that has,entered the areaf in which a
charge is appli¥dgeBerfingdanegnsigrnerates chay Orpaf1ep 10X A MAVHRE he
toll is perforped by settling_the tol]l froma settlenent account such as a
card cont Bosiyhbapadzowr éherestlef he degiding Dypthe daciding meaans. Forcard or
the like, a bank account or credit card associated wth the vehicle user,
or the |igkrample, the toll that should be collected from a moving body within

the area in which a charge is applied is determined in advance.

Accordingly, because a predetermined toll should be charged when a

moving body enters into the area in which a charge is applied, the toll

that should be charged on the moving body that has entered into the

area in which a charge is applied is generated as charge information.

In this way, in the charge processing device of the present

11



The notification neans nounted in the vehicle notifies the outside 9f4tbﬁ,2mﬂ
vehicle of the processing state of the charge processing in a notifyin& ]
state corresponding to the processing state. The processing state may be at

| east a proper state that represents a state where a 19 ~ 4 JUL 2002

charge is properly made, or an inproper state that represent a state where

a charge is not made. If notification of one of these states is nade, it is
possi bl e t,o confirm whet her. or naqt. t he.charge ha e r riy made from
botsi de- t HOVEEHon cheqmusetaf oo boreah apmoving BorsedsteprgbY 4
notification state where notification is beha? made mﬁthcihe processi ng

state bei fetecpngureansismatehes) withmapoifiorgnatios iand she state afe where
no notification is being made with the processing state being an i nproper
state, it drdrpaepresentingwiiéthertdrnod theangerimgsbodsmhas epéeted imtie from
outside the vehicle sinply by determ ning whether notification is being

made or nein B@é@%rwm_ehldchar%@is léleé‘d@@tite@ﬁdeﬂhahdwhar tification for
W

confirm ng the processing stat be made at a | ocation ere an

observer ghtbhRdtidg fbof theadRAR bagyrﬁfgéﬁerét@a ﬁpmﬁﬁdgﬂ{iﬂgc@%% the

continues a notification by the Rotifrcat¥Yon neans vehicle Is

OO0 nej y . ) ; I ¢
oresent | BAfol PRELib hISEL f BARIGHN hafll bRdcobaRplia R BRRHS of
of the char BT bohsHe R SRaRle AR IR E T BhRE iRE hA ©
whi ch a charge is,applied, whjch is kpown frgmthe position of the vehicle
detected BRfoHRatigRIOr GgmRENE bosly B ageprdaBge it heentty &aie n t he

area in which a charge is applied, the processing state can be confirmed
from an artbereaf ywptdwut bavingHorinstell oraoad devicesin allr de entegppniced

wi thout installing on-road devices at every likely |location of entry and
exi t such exit botatyonsdueh as gattes anzbexit-gatesU. 7002 In claim 8 of the
present invention, in the charge processing device according to claim7 of

the present i Qi Qnoftthe petsdntcaiventiorais the chdamtl proeassiegneldwice
radi ati ng el ectromagneti ¢ waves towards the outside of a vehicle. As is

descri bed JcpoeH#hP § cPafrAd abf BRe ;ﬁfﬁb‘éﬁt%\!‘éﬁﬁéhi, HeCtRat §O PBEiGidsenpaves

towards the outside of a vehicle ¢ be used as the notification neans.

These el eGidamBOnelie-VEURT i b dchein b Mich gtk el oand of

infrared I'Tg m cr owave i"0 waves I nc ng farnt y UsSi ng
sing pr ekt rdabrsed bRt ol binst ey dbroLRFAH, TbGafoRtdafiriRiay "
o cl ol m IGHCARAE At [ ACHBREL0R TAAVEHE WYL Ko IARRIE A Fih Heahdhi s
unber pl AYBic ARG IS ARG, BinaTeia Teodralding MG derides, Based
vehicte. on the result of the matching by the matching means and a result of a

detection by the location information detecting means, the entry state

including a location state of the moving body within the area in which

a charge is applied.

A constant charge is not applied in the area in which a charge is
applied. Instead, the charge application depends on a predetermined
time or time zone, the date or week, or a combination of these.

Therefore, in claim 2, the charge processing device further comprises

presence information detecting means for detecting, based on the

12



If the notification neans is disposed at a | ocation inside the vehlglf UEaE
Is difficult to observe fromthe outside, the confirmation of the J 002
processi ng state of the charge processing, nanely, the confirmation of the
notification state is difficult fromoutside the vehicle. Therefore, as
described in claim9, the notification neans is fornmed froma |ight source

di sposed on the detecting neans, or on a nunber plate of a vehicle, or in

an area t or an

observer aé%{fg%ﬁl H%a%ﬁtg}'?gerg%e nﬁgoﬁnh?ﬁgég\r gec}glg%é%bnsg ttb ?ﬁts%relac har ge

rocessi ~~JUL2 | n cI aim t he ntion, in the

Char ge. proEMS ThanaUBd ALY ds Gbsers tathe Afed B WHIGHASHE 1 m's of ¢ ne

present inven; the nqatification neans perfoxnms otlflcatlonln

predet er n@lﬁPSleéggtéﬁ P@ésg%t]ﬁt@r efectpresen Srmalen XpLessndin tﬁﬁt ered

as in a time series. Wen notification of either _one of a proper state

expr essi ngate 8 emommg ;Islst}étﬁﬁ ope arcag vénic oper
ndate angt Hnesh deod eptopethin the hi¢hnar

state representing a state where a charge has not been nmade is made by the

noti fi cat¢lwmr geiappl lleckursm%athe sprevermet irfforaation detedting theanadThiel on
of el ectronmagnetic waves or the turning on of a |light source, of a single

notifi Catdé@l memYs decidey Buserll obya #ebiltr 6f Ranlatck b {{ien the

observer. ore, as descri ‘bed in claim 10, the notifi i on nmeans

ere
perfor s ﬂf&tté{ﬁgtﬂmeﬂn‘sfhﬁd% ‘F'b'f‘d“&%té’d"t% tbj%ﬁgife%bﬂcb” whi ch the

notification eils altered in the nmanner series. This

operatin f lity
of “oper arig iaReltcie the B Ee T ety s&é’f% Rfdhe @3%&* Sidte'bf

pr edet er ed el ect netj c ve freque redet.erm i ation
"tensi Lﬁ’@:}gm\%ﬁ?f argh Th B e BoEBedS APBLRHeds Br m ned
timng andsﬂﬂellke kln a notification in a det er m ned ating
pattern i trslt\l&POSSib tq)g BEpRte EBargR erg,aﬁ:}qprégm af@romgpar}barty
to recognize the notification. In claim1l of the present jnvention, in the
char ge prﬂtaetwhrgenéanswtad&@mevgm svhich mclorge 1sr@pph@demhem\thﬁt i on,
the notification neans is further provided with receiving neans for

recei vi nochrarge iefor tigpaedetammineditime be toperperiogl, (thiet date onwleek,
notification of the 22 0 4 JUL 2002 processing state is made to the

out si de obr aonghirtdttohasfethege. t he pattern signal. _w Wen the operating
pattern is set inside the vehicle, it is possible
In some cases, the driver is unaware that the area in which the

moving body is currently traveling is a area in which a charge is
applied or that the moving body is approaching and about to enter a
area in which a charge is applied. Therefore, in the charge processing
device, it is possible to further provide a notification means for giving
advance information, when the moving body is approaching or has
entered a area in which a charge is applied, expressing that the moving
body is approaching a area in which a charge is applied or has entered
a area in which a charge is applied based on the above position
information. By further providing in this way a notification means for

giving advance information, when the moving body is approaching or

has entered a area in which a charge is applied, expressing that the

13



for the operating pattern to be analyzed by a third party using reverse
engi neering or the like. Therefore, as described in claim1l, the b JUL 2002
notification neans is fuxther provided with receiving nmeans for receiving a
pattern signal representing the operating pattern. The operating pattern is
set in advance outside the vehicle and is transmtted to the vehicle. The
notification neans then notifies the outside of the vehicle as to the
processin ; I: i t 8% i I

el yar s OYREDAR 5 apbrosEHifies) 456k Bt wHiCh eRakge 88 apRIfcd i has
claim12 of ,the, present invention, in.the char recessi ng.devi ce

accor di ngepge%gcﬁre@l%”ﬂ% ? GHGREEI &R R egfgg@gﬁgmgé%%h%ntion, t he
notification neans .is structured frqoqma vehigle exterior nptification nmeans
for notifPoSiIORANSOTrEIa{E0n; 1tt1ﬁep%ﬁgl¢ éomomfbétge Tayer w@ﬁgna ' and a
vehicle interior notification nmeans for notifying the inside of the vehicle
of the prmesigbosinbas emteredta areatnovhichtehehprge és aipplied aneisi s made
to the interior and exterior of the vehicle. Confirmation of the processing
state of approhehirgrired ds sibomti o eater 4 arentinewdhitchi alehatgelis apghlieds,

however, it is not possible for a driver who is inside the vehicle to be

avare of therdipaeskigiséady fof theeldvar a6 dédeksshcoli?se YfU@oRS

described in cllaim12,"the rotification neans is structured froma vehicle

o ocesal i B PO YBRITERRY, o, SR IR Seharle ISapPRetior B, On ¢

means fory; %tifying the inside of the vehicle of the processing state. By
noti fyi ng & interior and exterior of the vehicle of the processing state,

it is possiblg,to notify both an observer, oytsi de the vehicl.e and the
driver i ni deMAEEQER dNe Q& cRYGRe ARttt iates 1 NREAPRIRA e ¢ he

notification pean |s structured using l.anps or the |ike which emt |ight,

if the | af¥RR i avhish achargs @d%PEh@%aéalS i Hhe caﬁagei@pﬁcghpn adi at ed
in directions opposite each other of the vehicle exterior notification
means anddepen&omaepiradetemumdim@or simeszore, the datpersweek, or @asi |y
notify the observer outside the vehicle and the driver inside the vehicle

as to theconduieetion oftthiese. Therkfore, A tihfe charge precessimgdevice, there is

provi ded observati on neans for observing a notification fromthe

noti fi cathetiffeaien phexhd4s a‘biettbe%i@@aadeaﬁt@qﬁsrﬂm@@nim@ma dheg to

any of the 7 through claim 12 of the present invention. It is necessary to
ot 11 ed Lo par WRECH AXhARets(d DE APPREENhEhied ih IEhiglt s BREike I
observi ngtBPASY Fiach (i Tpivire BORY s B GACHEE: B 9% ShlARd R AR W s g
et octi novatiER 4 ERabBEs Bridlied. 1EMEhOLAa R SR BB OIS YR s
e en oL o RSB RN R R St o
devi oo 2508 0958 uhLH § e K SpPHE Whe R AN B Y "

approaching or has entered a area in which a charge is applied, it is

possible to notify the driver of information including the charge

applicable time in the area in which a charge is applied when the

moving body has entered a area in which a charge is applied or is

approaching and is about to enter a area in which a charge is applied,

thereby making it easy for the driver to be aware that they have

entered into a area in which a charge is applied or the like having

14



24 D 4 JUL 2002 neans observes a notification by detecting at |east
brightness. Notification of the processing state to the outside iUslloﬂlﬂlen?UUZ
made by el ectronmagneti c waves, however, it is preferable if a |light source
is used and the notification is made using changes in the anmount of |ight
or by flashing the light. Therefore, as described in claim14, a
notification is observed by the observation neans detecting at | east

brightness. As.a result,, it i S _possible;to make an observation
corresponﬁmﬁS f%fkﬁ%'a“&} Sb@gg?%aggtaﬁ 169tified by changes in the anount of

light or by flashi,ng fh ight when a light soyrce,is used. In, claima15 of
the present i Srﬂllngr@ Ofrd‘?W%ﬁﬁ?é@vﬁm%é‘%éh%gemﬁ%to claim
13 of the present invention, the observation means is an inmage pickup nmeans
capabl e oflepiekhagorging taelaimel or dain? afithe presentjeyentiongthe | east
brightness. As described in claim15, it is possible to use an inmage pickup

means capgéherafingiwidars decrldsttie entryostateiinelating atohgegtiornstdatag at
| east brightness as the observation neans. For exanple, an apparatus having

an i mage @igked 1B eABPIng bodies 18cdled #ahe eapih Whith a&lefigelis the like

can be used. If t’his indge pickup neans is used, it is possibl¥e to easily
det ect thgpﬁ?;eidication state when notification is made using variations in
n

bri ght nesst Claim 16 of the present invention, in the charge processing

devi ce accor dj f i | & . e

Moventi on. 1 nit3gb8e 8aked e Shatde abpIRUHLA f tHeldred i gPhRIF AHarge,

| east brightness 4 n synchroni zati on w an, observation pattern determ ned
v ands dRBReds SNRACTe aneE With Bl 3Rttt o " Bl bt o T 0
In order to prevent_.a pyocessing state notified tp the oqutside of g vehicle
from bei ngtq‘@agﬁp,déas ,atf@wee&meaeé,ﬂee arga mw?mgh@tﬁaarg%ﬁap ed,
observer, in sone cases, the processing state is notified in a

pr edet er nhantelypénadooydpatceewith thedstate oheongestiaratliroathemwonds, dheer ed
in the manner of a tine series. Therefore, as was described in claiml16,

the obserchargmappdivativn ofvethe aneaiihiwhtichra bharge ésaippdied ik sastin
bri ghtness in synchroni zation with an observation pattern determned in

advance t&@oﬂfdﬂ@wimhtxbhemp@d@ftemﬁhéa state of coAsgdsticaHds beegause it
is made in synchronization with the pattern of the notified processing

o, e Thetecl 4 o333 gl agcaecss abapla adrel
of entry including a state of congestion caused by moving bodies
present in the area in which a charge is applied. If the state of entry is
decided in this way with the state of congestion included therein, then
even when the toll differs in accordance with the state of congestion of
the area in which a charge is applied, because the state of congestion is
included in the state of entry, it is possible to easily generate charge
information for a moving body in accordance with the state of
congestion. Note that it claim 3 can also be applied when the toll
differs for a predetermined time or time zone, the date or week, or a
combination of these.

In claim 4 of the present invention, in the charge processing

device according to any of claim 1 through claim 3 of the present
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above, the observation neans is able to observe a notification by dgt;cju n%
at |l east brightness in synchronization with an observation pattern L 2002
determ ned in advance that varies in the manner of a tine series. Fox
exanple, in a notification state in which a lanp is flashed on and off for
the proper state, if an image is picked up coinciding with this flashing on
and off, it can be easily determned that the notification state is proper

only when; ali i Rness | n rj : r CONES , t he
laohi ng IVERASHR 058 BRhArAaRRSmEatR R TR ROVIdRR REMRY sidfis
state includes dark ,noments,, therefore, it .can be easily.determ ned that
Che not | { PRGBS AL Predietermingd tall def coreesbrmiing: & e otmn
invention, in the charge processing e\ﬁ'_‘ce according to claim 16 of the
present istadatisostored ishasivancanand the geperatingomeans generatesethe
provided with reception neans for receiving a pattern signal indicating an
obser vat i chapge irformarion wsingdhevtall datasarthestoragesmeamst i fi cation in
synchroni zation with an observation pattern based on the pattern signal.
When the obsemﬂojbfbﬁthgmalrgeipmtedsmgas ddteeminiedom patvagice. i f the
sane pattern is constantly used, it is poSsible that it will be recognized

by a thi r%@?éfd’re,medééﬁﬁBed% dagatl 4bede igfégﬁél}&igicﬁgﬁneéﬁs fi$/Fhpe{ePr ovi di ng

t he observation nmeans with reception neans ving a pattern signal

o e npr ARSI LORAAR e ALY, BheEra SRR BBaC i o

notificatton in Synchronizaion Wt ased on the
pattern signal . itiis posgible, t L QVJ legr ee fi jality to
Phe obserbansk i B8 kd it LB IS Pt A ity O ' (e
observation of the processin tate,.of the charge,pr,ocessi from out si de
the vehi c8eNETFIRE @fﬁagge g‘ﬂ%’@“@?&ﬂ uﬂﬂggﬁﬁ%@,ﬂo fiﬁ%@%‘ tg‘%a?"&éagﬁocessi ng
devi ce according_ to any of claim 13 through claim 17 of the present

i nvent i onmeam,gk@rg@nmai@égmgndéﬁ eysr generatentére piry: mﬁtmost

deci di ng neans for deciding the charge processing state based the result on
an obser vappoopijatehchatgenviarinoatiomans. |f the result of an observation by
the observation neans is used, the processing state can be easily decided

aut omat i cal | yThéhehafge ggro@essigsg,c dielvéde iatcolrdiirrglﬁx cldien Shafgheppoesast ng
device is further provided w th deciding neans tox deciding the processing

state of friigerkieho€oR{PESES! h@spaﬁ@%hgéoéaglugbsﬁmoﬁrd@&&@irygtm@an@yfcsﬂﬂe

observation neans. As a result, it is possi to easily decide the

processi ngefditg % pdsiticit Bf-d0R8st moving body; transceiving means for

transmitting position information of the host moving body to the
ground side, and for receiving charge data relating to a predetermined
area in which a charge is applied, using wireless communication; and

charge processing means for performing charge processing
relating to the area in which a charge is applied, based on a result of a
transmission and reception by the transceiving means.

In claim 5 of the present invention, the position of the host
moving body is housed is detected by the host moving body detecting
means. As a result, it is possible to detect in the moving body side the
position of the host moving body. The aforementioned navigation

system or the like, for example, can be employed for the host moving
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the charge processing automatically fromoutside the vehicle, sinpliff ¥i oL 2002
the observation. In claim19 of the present invention, in the charge
processi ng device according to claim 18 of the present invention, the
deciding nmeans is provided with conparing nmeans for conparing the state of

a notification obtained by the observation neans with a predeterm ned
notification state, and processing deciding neans for deciding the state of

t he charg I . i onpari ng
means. Be%”ﬁﬁiétﬁﬂgﬁﬁ%?ﬁé i %%&aﬁéﬁtgﬁén@%@é%%ﬁépﬁﬁgﬁe bnd an
abnornal st notification. st abl e to.be .distingui shed

_ between anyiaaekion Aba st i tine Rodsfe A Eruind e SHCRASYES: ne,

han the pyedeteymned notification state. Therefore S descrlbed in claim

19, by préehnugaglataaelating tyamredetprmineshpsea ig Whieh af Ghakgedari ng t he
state of a notification obtained by the observation neans with a
pr edet er napgdiedtht nsingawivelessatammmuahioa tibnp Narwalyp ghe ebe teicterd neesiti dror
deci ding the processing state of the charge processing based on the result
of a conpefitherhdxt mivsvieg@nbetlynis traassnittdd tdi thic ti siglecbytehe
notification state is sinplified and it is possible to observe processi ng

state of tﬂ%ﬁﬁs"c@ﬁ’/ﬁf%ﬁﬁ@&ﬁﬁw}ﬁl@ﬂ% hl‘tafrg@rﬂé’l‘at éb%n"e'&leoﬁeﬂﬁecgf‘euﬁﬂasﬂaezo of

the present inventidn is a charge proceSsing device conpri si recei ving

Al tored | BRI pedBPRLGR Shae dftd AR QAT aReNah W ol on
devi co 28%’8%%%& Eﬁpﬁ‘ﬁf%’fit 98?%%%@ IPHF%%S‘H?%%P sirhy 13t SRt el bg Bieas s 9

i nvention; ans f sen notification information
o r espondRAga b5 138 Gatd ol he ChaIPRIMARRSIE SREAeh ¢ he
observati on ttern based on t he pattern signal, wherein each of the above
r ecei vi ngPeB &mma edhargepprgcensing redatibg tvthe areaiis whicharharge ébser ve
at an arbitrary location on an irr gul ar tinme basis for a.charge state
obser vat i appliiad basedl enhdhaaesudts of ttanimissions amd reagptions ey rthisi 1 i ty.
Therefore, as described in claim20, a portable charge state observation
device i strfamtsrtredvmgtmemsthamelqr vahw,rgea necéssingeiseperfognaegdatdiapn si gnal
i ndi cating an observation pattern aItered in the manner of a tlrre series in

order to @haﬁ%delaaarsaidlt a§ aheaodlf t@Beacdldédteidcanhdotha B Resd @tesniresE ol Ng

means for presenting notification information corresponding to the
observati gip g@ LI in synchronization with the observation pattern based
on the pattefPn signal. As a result, the convenience and nobility of the

charge stat o Gsapyal @y SHTBAKeH AL 3h T ERaPRE°BPReb A o

in the charge processing deV|c accor 0 cf ai f esen

| cast oncdgh G ARG o iR 8° S BEeE lavrﬁr%t"’éﬂﬁyﬁb% g
oresent ?Eif’ﬁe%%‘éﬁrg%% pesisiams Eﬂﬁteﬁq%e”psé&‘i@%ﬁ%?)ﬁshém iGrd on

correspondi_.ng.to an observatign pattern. 29
which balance mformation is stored.

Namely, in the above charge processing, as is described in claim 6,
an IC card on which balance information is stored can be used by the
charge processing means.

Claim 7 of the present invention is a charge processing device
comprising: detecting means for detecting position information
representing a position where a vehicle is located; charge means

for executing charge processing for the vehicle when the vehicle has
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0 4 JUL 200Z Caim22 of the present invention is a charge processi[hg JUL 2002
devi ce conprising: detecting neans for detecting position information

i ndicating the position where a vehicle is |ocated; making nmeans for
generating charge information for the vehicle in a predetermned area in
which a charge is applied, as well as making a charge history of the
generated charge information based on a result of a detection by the

o har g IPBHIFRY # ARIPLTRGALR ey I UAALEOI HUTLET BBEE
I j ' [ . im22 .
i nventi mrﬁ@t Eéfx&ﬁ%éﬁrlégq@?%gf&?@ Ihe Bﬁsép"mﬁgirh%ns@%@f eeﬁx{qﬁigﬁéﬁas

A . . T ) , .
apabl o oWhidh ianauntedupnithe veBide Aadavhirhqatfics henguisid o thens
on a route to a destination can be used for this detection neans. The
maki ng nearehicleatfes pt‘meﬁsiﬂ?fm&at@bmhéarha \prioasssing ia pr nodifgingned
area in which a charge is applied, and al so nmakes a charge history of the

creat ed chasfieconfedpornding tbadrdpeocessiagustatef andiedbatiriomdnesns for
detecting neans. Fof exanple, the toll that should be collected froma

o0kl SRR RORTILISON ) Moot Dot en gy

that the anount o arge Is “determ f tinmes t
hi cl . . X . . ) hoof ti
'he. veni ofs osaied Ristle the' i, f WRIPE, a2cRBke 35, SPliscE RS bl al | °

nunber of i | nt r 1 i ch. is applied and the |l ength
of stay |ﬁggﬁ£t ‘gfgigff?%ﬁf?ﬁ @ﬁéhgrcg%e%%ﬁééﬂgare generated as charge

i nformation. 30 ~ 4 JUL 2002 Becayse.the charge is de in,relation to
Lhe char ge ' niBribe RATES BRPCRESIDE SloVisRar NGO A hlefetingoe of
the vehicle in the area in,mh%gz a charge is appl.ied, the ¢harge history of
t he char g@NfaAnNs ctnpesHienBgomNatHeN gepaesenhin pasitipnawdiaretad to
the ground side by transmtting neans. As a result, at the ground side, it

i s possi birrovingdiody tis present.| Athavigatiohdsystennanguited irhe wekicke e t hat
entered or stayed in the area in which a charge is applied. The collection

of this chhagenablesthe dibplde ofd mapfobaidénsdravdling seindicutihgen t ol |

froman settled account such ‘as a bank account or credit card or the |ike

associ at egoyité hot e edsigfatiin cha behisedefoothils' ddtex tity heanyhAghisbal ance
information is stored such as a prepaid card or I1C card or the like. In

| ai m 23 | hebiod ' '
claim 23 eh ﬂf%@’é{)@?ﬁﬁpﬂg%ﬁgﬁﬁ?ﬁ@ﬁgﬁ{ ganPise a5 S PPsPétens Go

according to clai ntion, the nmaking ans is forned
from generat.i [ ] : [RALt: | h a
pl urali tyeg%ﬂggcll %?&%%&Wvﬁ?éﬁga&%ﬂgéh :}&P%%%H g%,rﬂ(gn ?g(gtﬁérgul ating
means for accuml ating.in_s ence t C te h e Inf Lon,as charge
 atory. ARGBYE. b iti0n S BT By Tt te BNRL R tylle 3t IS om
generating ne for generating charge information for each of a,plurality
of ot st | MpSSHaR (At e Kebidequdes oG maans SR AR SR aHERt o
accurul ating, i n_sequence {he gener d charge informati.on gs charge
hi st ory. B;fgrhﬁhgeﬁﬁw @lélg@;l,t ﬁ@a/feﬁowg@mdcmnﬂ!‘a« ata 59%a in which
a charge is applied are scattered around or are grouped together, because
t he char gédentifying the hwstaeehicle is provided, and in the ground side, the

sent signal is received so that the position information is detected on

the ground side.

Because it is possible to detect the position of the presence of a
vehicle from the position information, the vehicle can be matched with

this position, for example, with a position determined by latitude and

longitude, on map information determined in advance, such as a map
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04JUL200Z each area in which a charge is applied is accunul at ed ag &Qﬁhgi
history in the accunmul ati ng neans, the entry into or length stay or't 002
|ike of a vehicle in a plurality of area in which a charge is applied can
be easily ascertained. In claim?24 of the present invention, in the charge
processi ng device according to claim22 or claim?23 of the present

i nvention, the detecting neans detects the position information using

satellite_sign romsagellite e ' ' ~pled IS
possi bl e Pg agPﬁéﬁi‘a{?rmH{ rgé}ér&?goé‘[] ?ﬁgﬁggﬁﬁ#&ﬁé@ééﬂsﬁﬁ{%g& f the
transm’tti,r or the like for transmtting a signal that contains

i denti fi cAOKHP 8Ee& f or i dentifying the host vehicle, and to receive this
transmtted signal. on the ground so as, to detect the position information
on the groundIherchargemeeans exegutes chargeprioeessing for aneehisle whewi a a
navi gati on system As is wi dely known, a navigation systemuses a GPS
syst em t hthe vebdckeahas lentered gnto a predeteaneined aseadneadiich alehargetise
position of the host vehicle, for exanple, a position determ ned by

latitude applicdhdbasett onTheesiilt 6f aatetéetion bgdthiedetaitim@meths. Ferect i ng
means is fornmed so as to be able to detect thé position information using

satel liteygi [ : e i ikl of a

vehi cl e can pinpoli nted I'n that host vehicle. In clalm25 t he present
eih%gﬁleé Whef! é?réﬂb't%ﬁﬁiﬂéa a%e%?ﬂ%hfﬁh A rﬁbﬁ% e[(}?ﬁhbd%

i nvention,.i r i i ofetel gl t of claim 22

t hr ough C?S?%‘éﬁ%aqﬁh%ﬁ%?@gé@fhﬂ%@ﬂﬁ%ﬁﬁ‘ﬁ‘gﬂh@k{% S is further

provi ded 'th natcgjng n?ans fgr matchi the positi information with

br edet er rfiRtEFRIRAdoN 2 1 Whetierior Aot e PRsHIon of the Rrékeiics RE areans

for deciding, .based.on mat chi esult by the_.matchjng.neans, state of

entry i navedisledhatdiarbesh hatchied todhemam safermade inrihia thet o a

predeterm ned_ area in which a charge is applied in the map_ i nformati on, and

wherei n takea Hamgbi¢hporhatgeois SEphieshibis passiblentcadeterinine waeter si on

by the deciding neans. Alnost all of the positions on the ground driven

over by aoveivtche vehidle hrspbleasténdered impo thieeansfacire whikhde sdverigedisi n

claim25, the preparing neans is further provided with matchi ng neans for

mat chi ng applieeki Moreoverpfortkampld, ithertedbteibe celdeoteil frifrar astabdole and

wi th deciding neans for deciding, based on a matching result by the

et ching (RAMES, pRedUrlWilinoe ardd 1 SPhidIYa IR isPhpPBled fie Mmoving body

has at |east entered into a predetermned area im which a charge is applied

in the ”Baegél’rgﬁgg&?iiﬁrhcgﬁﬁﬁéé‘?ﬁ[ckﬁ?dﬁ?gi I Whe'aFeridfe é‘éﬁéxﬁﬁgﬂ\é arbQ4At ed

can be pi npoi romthe position 1 nPornmation, the matchi neans is able
| ongi t ude PR ShokBPds eMpifed e tand ROBHABR AT BU HoRE Y s o
oiicai do S rkeltts EF Ralshad W che R TR I GHAE b red &
he. vent ciie AEa B W BIGH acriareats aPBLEchieRleHcheltadirer, NAERLE
charge is_applied . in the map_information, The | gcation where the vehicle is

present itegelretionyof Hae talldniprriasmed by sedlingpthe toll from a

settlement account such as a card containing balance information such
as a prepaid card or an IC card or the like, a bank account or credit
card associated with the vehicle user, or the like.

The notification means mounted in the vehicle notifies the outside
of the vehicle of the processing state of the charge processing in a
notifying state corresponding to the processing state. The processing

state may be at least a proper state that represents a state where a
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33  ~4JUL2002 information. Area in which a charge is applied areg,set on
this map information. Consequently, if a determ nation as to whetHe JUL 4842
the position where the vehicle matched to the map information is located is
inside a area in which a charge is applied, it is possible to determ ne
whet her or not the vehicle has at | east entered into the area in which a
charge is applied. As a result of this, the deciding neans decides an entry

" whi ch SIeigH BLPFOPAE Riaderat AbCHBRIPIA srein Rat rePReutasi® *

information for the vehicle based aon the result _of the deciding hy the

deci di ng vihers. a £ argedspiat m démotificationopf 8 thess statesils| e

| ocated within a area in which a charge is applied is set in advance.

Accor di ngnadeyitis possibld t hanfienm evhether ormet theeahangetiashbeennar ge i s
applied, the predeterm ned toll should be charged. Therefore, the toll that
shoul d bepedpedsdniads fironedutsield tias vehiclendiarefohe, fureexample) by a

charge is appliéd is created as charge information. Caim26 of thé present

i nventi oncdge3pohRligRy RIRSeHEAHONSY LS WRERY it £ibn isTbaely th&de

conmmuni cat 1 on Preans ich is provided with the charge processing device

o onson A LIRSS S BV R B, R B sl T,
o0 Pt ASRBIER S SRS p oML AN SUTHY SRANETRARS: having
EFSQZSLF” h&éeie%ﬁgﬂs%ﬁé‘%éﬂig% %ﬁ?@%‘qrfs&%gegﬁihg%@%Iiﬁlﬂ&@ébifr%c%ﬁgt @
: o : : M 26 . o
- veh ¢ chargmiAs RAAIORTRPSRY MagA rathPu/p Gl AP (IFTERLE SHARSE BY ocessi ng
devi ce according to any of claim22 through claim25 of the present

i nvent i ordeternniningandietherarotifiaatiorois being madener nbdhgingi staste; litn

accordance with an input transm ssion request. As a result, as was

descr i bedsatotvelwafs aetrtairsthaststhds rictifieatiorsformdenfiramirighéhgr ound si de,
the charge history is able to be transmtted fromthe vehicle side. This

transm S?iﬂités%mg%&ateswﬁﬂ berAre eyt 4 M6caBanenticie aRdbserlet ke the
transm ssi on nmeans on the ground side. In addition, the processing nmeans

f i : !
per f or s Jﬂeéwgté&éhlegmeﬁ@ﬁeﬁsm@@oﬁ%@%gnmagﬁgﬁ%ﬁg%ﬁg g{gfgfi' ng

area and a transmtted charge story.
I the pPoRRRERIEIE PR ARRAAER snEahy SERe Pl Ve s e i e
i oh o GRS 18 arg by itk EekrRed Fo iRk, Padefioin it 1, e
charge proges jor}gby the detecting means.
Thus, in the charge state notification device for a vehicle of the
present invention, because the processing state of the charge
processing performed when a vehicle has entered a area in which a
charge is applied, which is known from the position of the vehicle
detected by the detecting means, can be notified continuously within
the area in which a charge is applied, the processing state can be
confirmed from an arbitrary position within the area in which a charge

is applied without installing on-road devices at every likely location of

entry and exit such as entry and exit gates.
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system according to claim 26 of the present invention, the on-road 4 JU Zmu
communi cation neans is further provided with altering neans for alterlég

t he amount of the charge settlenent based on a tune until an arrival in the
processing area. In the in-vehicle device, even if the charge history is
hel d or accunulated, it is not possible to collect the actual toll if the
charge processing is not performed. Therefore, as described in claim 27,

e 0o Son RIS B9 R SITIANERA R, [PRE Rr bl GaiRg dod
the tol | BoNies ACGREGING HE ARG O it press G eroR, tht At CatiDir go.
hi story, however, whep the set tiggris exceeded and as the tine becones

| onger, | MeaN$Es Jinaciation peans sor Fadiatingeeleshiomagneticwanegase wit h

arrears paynents and the like. As a result, it is possible to do away with
the | oss toetards theontsideinf alvelisclect ual tol | coll ecti on depending on the
|l ength of time involved. Claim28 of the present invention is a charge

processi ng desis despribedngi cidhed, ianmdiedion mearstfee traddatios ti on
information indicating a position where a vehicle is |ocated; storage neans

capabl e oélé&f@ma@@ﬁ,& anaeg thormdftho bubRé oY Avehedet@iibaegdsad eg | n

whi ch a charge is applied; and generating neans for generating charge

i nformati - & hey J o) : j

det ecti ngmn%%gishféﬁ éﬁ%ﬁ@g‘spmecﬁleg%‘ﬁ%ﬁg‘ élﬁsc g%%?léggﬁésl?g)ré;gi%me

| oaded st . s, ln t harge._precessi evi.ce according tp claim
26 the oliecarimenavelene fh ARGy BhBERS DERIc TR REVES PR3 adfle
position where a wehj.cle.i.s | ocate A navi gftion system for a vehicle
bapabl o ol SHP SVAYEs <BYWHRGFIGAFTAGHEHE Wa¥ES 48 Hhés
route to a destinatign can be used &gethe det%ﬁting nmeans. Predetern ned
area in whWalh thenatidication statecan be expressadiushig fredejermdngs capabl e
of being inserted and renoved, and the generating neans generates charge

i nf or mat i frequandike arshicyicles agedi asnplitedecwidvieformsie detection 36 ~ 4
JUL 2002 by the detecting neans and the area in which a charge is applied

stored in thelschaiag® oeghe preseneinveheion e thee thabgé vvelsdirhg col | ected
froma vehicle located in a"area in which a charge is applied is determ ned

such that debécappedidiig to@lain B eridatial 8of FESENRG HTBR! tieé Ui Mes

the vehicle entered the area in which a charge is applied and the | engt h of

time the ﬁ%?ﬂffdﬁidﬁ%nbﬁn&ﬁ@ rftrifreths Egh@%&ﬁcﬁ@@?ﬁe@om the .

Consequently, the generating neans generateS the nu entries into and

the | e”@ﬁe‘é’éc}:ﬁ%@éﬁpgrﬁn@&%ﬁﬁ ﬁﬂn’(@%ﬁ?}é‘éteﬁ?ﬁ%%ﬂi%l@%l i:‘?gng%r 1t 9°

i nformati on. age nmeans 1S capa el ng 1Hserte enoved,

t herefore h ea | i rge is applied varies, it is

possi bl e %5%&%&&@%@%I¢@W£V?bﬁ$@ %at shoEPd be charged for the
vehicl e that entered or stayed.in.the area in whj.ch a caar e is applied
and the |ike i Ho l%tf%lﬂmegpﬁésﬁéﬁoﬁﬁdvﬁﬁ %Eo‘éa RRAWIHE lied that

o oo Skt b eeare i B, BB hion of
the processing state of the charge processing, namely, the confirmation
of the notification state is difficult from outside the vehicle. Therefore,
as described in claim 9, the notification means is formed from a light
source disposed on the detecting means, or on a number plate of a
vehicle, or in an area around a number plate of a vehicle. As a result, it
is easy for an observer or the like to visually confirm the processing

state of the charge processing.
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devi ce according to claim 28 of the present invention, the generatifhg UBEQHWZ
Is provided with a reading neans for reading a result of a detection by The
detecting neans and an area in which a charge is applied stored in the
storage neans, and generates charge information fromthe read position

I nformati on and area in which a charge is applied. As is described in claim
29, the generating neans is provided with a reading neans for reading a

result of a deteetiq e detecti.n s an r | i.eh_a charge
< appl ed st T SRR 48f EE SrRCRL N ERES e LB ER Al et f on
fromthe read (gositi n 37 ~ 4 JUL, Zozg%b{_nfo tion anfg area in which a
charge i sdgVife ageordmg de any pé CE@H& e¥g hQ Ot Present det ect i on
by the detecting neans and the area in which a charge is applied stored in
the stor aipvertion, themodficatiomsmeans penfvrmsmatisication ihar ge i nf or mat i on
can be easily generated. In claim30 of the present invention, in the

char ge prpredeternitesd aperating ipattémn ih avhiéls the rodtafica#idrostatbes pr esent
i nvention, the storage neans is a toll card on which is stored an area in

whi ch a chhegediss Bpaltige éorfegenerating at | east charge information.
Because the storage neans is capable of being inserted and renpved, as is

described in | ﬁﬁm b %?m Jse I | i ored
an area in V\hYd(J:ﬁég] C aglggulo? ggp | eﬁ%? geng?g [ rll‘gsjcg'?é Ig>e< s?%%gaﬁé
I nformat i r ' be used
for ‘this A cha g RaC LB BropBy BRI, MM BRI SRS 60
processing card provided with: a | gadin orti for loading i n
P veht ol eiasering 2 Statf aferd s iatgr hBP pioiPesh magicistiaste BY hai ti on
where a noving body is | ocated, and geggrates,charge information fromthe
posi ti on NAHSKGAIOR MEABS oI SeERE 6RRER Ehe Nefafiratinh, aamedya i s applied:;
an area storage portion for storing the area in which a charge is applied,
and a bal radiatinnofplestomegnesic wiasrasngr the dnzningfan b ight searcear ge
processing card described in claim31 of the present invention can be used
as the tobf acsa'ngle Tidtificatiopsstptemeapibeyrecognizedbyva dhit dvpanty atheadi ng
portion for loading in an in-vehicle device 38 ~ 4 JUL ZU02

than the observer. Therefore, as described in claim 10, the notification

means performs notification in a predetermined operating pattern in

which the notification state is altered in the manner of a time series.

This operating pattern may be a pattern formed from a combination of

a plurality of operating states, with the notification states indicated by

predetermined electromagnetic wave frequencies, predetermined

radiation intensities, and turning on or off of the light source at a

predetermined timing and the like. By making a notification in a

predetermined operating pattern in this way, it is possible to make it

difficult for a third party to recognize the notification.

In claim 11 of the present invention, in the charge processing
device according to claim 10 of the present invention, the notification

means is further provided with receiving means for receiving a pattern

signal representing the operating pattern, and notification of the
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that detects position information indicating the position where aﬂﬂbwUﬂgsz
body is |located, and generates charge information fromthe position
information and a predeterm ned area in which a charge is applied; an area
storage portion for storing the area in which a charge is applied; and a
bal ance storage section for storing balance information. Consequently, the
charge processing card is |oaded in the in-vehicle device via the |oading

rea stor RuRpsr R ERs IS AL i SIS TR K eBic e B fIe Dal ance

storage portion. Jt ils t hus possible to correctly collect the fare that
shoul d bewg‘?rébﬁlgrbaa vehicle that has entered into or stayed in the area

_in which a charge is applied. Caim32 of the present .invention is a charge
Wee S

processi ng deWben tha ppeaatingipaiteanussetdnside thedvelricie nbis ppsible
conprising: neans for detecting a ground position (ANTg, 720 - 726);
storage ntenthé@rdting pattémytabesanabdd ibyyaithind petritprusing rewede- ar ea
control information; notification control means (702) for generating
position Ke?ﬂgﬁhééfﬁngi)ﬁftﬁétlﬂ@@. Therefore! ae desiatbedria dawttlf thean area

i ndi cated by area specifying information, based on a ground position

det ect ed bineifiea@bAURbaRRSis ARThER pRENIARARAM g/AfeandES) and area
Information of t

speci fyi ng he storage neans; and notifictation neans (710,

711, SP, . ) f VA [ ' tﬁﬁe{ d by the
area spec@é?lr‘\éﬁ n? gj%r% i o%{%adg%eﬁ%glsﬁ%ﬁ?@%ﬁ%% n orﬁl:]ﬁ:éon and
the positign relation, infornmat.ion; Note that,; im order (1o k
conprehengﬂgﬁa Eﬂﬁgﬂﬁﬁﬁﬁ Qﬁaégancg(%I%wgeégﬁﬁvg§¥#§§ﬁg£5?ng el enent s
shown in the drawings qgf the.enmbqdi nents.corresponding to the.present
hvent i on HARSTHAHEH fo e SEBidRed T BRI SA OB AGRRS N RO RS ¢ he
notification control means_(702) generates position relation information in
a charge pudsiirpfighesielusle astp thesprocessingstate, hased iom Hae reseided ce
for an area (charge area) expressed by area specifying information (charge
ar ea i nf opadtérongigyialt s atresalfp amedysis GRDecoghitiont of theait oy arttairsl (710,
711, SP, 704, 724) reports this position relation information as well as

infornatipmrﬁaﬁganadé(iﬁﬁtg@tanount) i ndicating control information within
an area and area specifying informati on of the storage nmeans (CRD). As a

resul t, a useln@iairyi E2 oFhepiisentavRaitoy iethe chaspbyprieasingbe avare

of the existence and position of a specific area as we as what type of

area the are%ch'? %.c%r&'ir#%rtb%}; b cﬂ;ﬁﬁh ?%Féﬁ%él%ﬁgﬂﬁl%%é E?F§é§§t ed by

the area specifying i rmat 1“on. e user IS us e to ea cide in

go0d t1 e PSR WAcSM RHchABIRRANAL i QrAldiBteliiehin LOLEI Il EY of

the present Thvention is a charge processing device carried by a user
or nounted .a [oving _bo (of0) i.Si NG neans ’ tecti round
posi 11 on' Rt By MeaBd torSRIREYH e the TSI ¥ hE Ve ol s e
speci fying information, insidearea charge informtion, and cgredit,., .
| nf or mut | BROCRSTING e oA g EBIClesRHETIOoR  BFISAtR T &ANs dOF iR g
rel ation infgrn}atio? in a_charg tlt%rocessi ng device for a charge aréjfea
i ndi cat edtl insisteyef shevelysls o?. gprm@smgéﬁat%mr‘@ngc@m@n Heition
detected by the ground position detecting neans (ANTg, 720 - 726% and
char ge ar paosessinigystage 49 made4oJtble rotezior and exterior of the vehicle.
Confirmation of the processing state of the charge processing is

easy from the outside of the vehicle, however, it is not possible for a

driver who is inside the vehicle to be aware of the processing state of

the charge processing. Therefore, as described in claim 12, the

notification means is structured from a vehicle exterior notification

means for notifying the outside of the vehicle of the processing state,
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information of the storage neans, and updating credit information ﬂh4thL 2002
storage neans in response to changes outside and inside a ground position
relative to the charge area; and notification neans (710, 711, SP, 704,

724) for notifying a user as to information expressed by the position
relation information, the charge area specifying information, the charge
information inside the area, and the credit information. Consequently, the

notificati . . gen (oL j [ r ion in
2 char go. pro:asNtEle B0l OB ERERhERRORY HORG R hPanb RS Ifatiec
for a charge.area,.expressed by charge area .specifyi.ng i.nformtion .(chafge
hrea i nf olERiClso BAE procepsin Statea Ry DoRAT ISR b iBe HOr A e xtRsg o6 3G
711, SP, 704, 724) reports this position relatiQn informgtion_as well as

i nf or mat | &he (vealie Ozﬁba priaresplrg states ihts PPasi Qtﬁorigogzﬁrbﬁth @for mat i on
within an area and charge area specifying information of the storage neans
(CRD). Asobservet putsids the ofehtihlesantattyedpivercidide the/vebidle asato theabl e
to be aware of the existence and position of a charge area as well as the

char ge amproicebyirighstaten™N dtecthiste wiah ¢he notibicatior ean issteuctfihediser is
thus able to easily decide in good tine whether to enter the charge area or

to select u@mgtlaﬂiepé Oithe IREQOKEEH e\fﬁﬁrlighv,eiﬂit@ﬂeeldmgg%&eah@ﬁgéaeimr ea
after entering the area, the notification control neans (702) updates the

credit | “@%a%&é@@gr\n@g}]}gsgﬁg%@aﬁdnﬁgﬂg YRR difed 4 &iﬁﬁ%&@ﬁ@%ﬁ@ar ge

area or de€parts e area? and the notification nea 711,
Sk, 704, 7 r.epor i nf oy Rt i g . ] Lan)..l ndi i he
credit 1 nforTER Qb u8hiBE Setid APHficAtoh P ad ihE VRIS "] ;1o
200z involvenent in.the.charge processin ng the.uyser i asi made awar e
of the balR¥EEOr &031 @AOBfmgﬁélspFweH?’smﬁgpiQﬁf‘lﬁéné) aﬁbeeob¥'85\§§’éi ng
system provi de ith: _a charge_prqcessing.device (701) carried by a user or
nount ed oRU4S #n@;"@&ﬁ?l%ﬁﬁgiﬂi@ TalTVpd ﬁs&FOVéh&]IQ(ﬁsi%ﬂ&eground
position (ANTg, 720-726), communication neans for receiving area specifying
i nf or mat i processing siade. 706), storage neans for storing received area

speci fying information (CRD, 702), notification control neans (702) for
generating po¥nidammrid ef ithe presentinivention athererigepmvickess obgereation f or
an area indicated by area specifying informati on based on a ground position

det ect ed ByedRe fof ob3erPie: bl ROtifiadon fbifetns not¥eatidAGmEdds and area

specifying informati on of tThe storage neans, and notification neans

(710, 711, gﬁp%gﬁgdfﬁf ﬂf@&hﬁi‘%@ﬁn@c&é%%ﬁ‘ﬂeﬂcé _*a%.ce?ahaj%lqpc Hf Pl 7

i nformati a transmt®ing statl conprising pu otification

i nformati %&ﬁnggrafggygl?f?%fftgb {&@rﬂ%%%éﬂ?c‘ fying information, and

trgln.sm'ttl.n]g. . o ransmiting area specifying information of the

ot 11 cat 1 on Coipredhedha® oBShEhARE, dE83e HORERLTR R pHIFersing on 11
h . . 7015 that ! ey : devi

for an ar e tedpe g%ﬁdéééﬁ%éuﬁshstﬁpe@h oGP BRI entiGee e

[ ti t t . tificati 710, 711,

o e St P pEann v okof rineia, ey e S0 e L0, 7L

user of this charge processing device is easily able to be aware of the

exi st enceohsdrvation means for observing a notification from the notification

means provided in the charge state notification device for a vehicle. As
described above, a device for detecting electromagnetic waves can be
employed for this observation means. As a result, it is possible to
easily observe the notification from outside the vehicle.

In claim 14 of the present invention, in the charge processing

device according to claim 13 of the present invention, the observation
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0 4 JUL 2UUZ position of a specified area by the tinme the user ent&rqs L’nt?
the area represented by the area specifying information. The user Ys il 2002
able to easily decide in good tine whether to enter the charge area or to
alter the route. Mdreover, the transm ssion nmeans (740, 741, 732) of the
transmtting station (730) transmts area specifying information of the
public information storage neans (FDB), and the comruni cati on neans (ANTt,

708, 706) t he [ i ) d hS.: [oning as a
pub i ¢ motTPRPRGHnTYES; £ bORIRG hea Y celeLdRBt 1Bt KR igRissr on, ani ch
is then storeq,by. I he, storage neans (CRD, 702)., As result,.if th

ransm tei ng. NABESG0P Aot p atale 60 the: IyiaRds miteAare g
public notification information storage nmeans (FDB) in order to alter the
posi ti on eleciromagnetic wiayes, hoawevey i§ je preferaplenf & lightsowrcetise char ge
processi ng device (701) al so automatically changes to altered information.
The transnisesi andothe hetHficstiopds Mudegusimgchaniges instte apleunbofilight
altering of the information is also sinple. Because it is possible to

transmt gydsy lihyg fite ligtm Thicrefore) &l destvdbed T ekdasildgadevi ces (701)

that m ght possibly €enter e area froma single transmtting station (730)

covering %&ﬁoﬁ"ﬁ@ 65@1?%2?”ﬁ]e. ngsz&ﬁahl s aétédtﬁl%ﬁ%tléasg enent s

i's conpar y sinple an reliabi ity of the information notification
is increa m ‘pE TV, i rocessi ng
system prg)\??%}ééaﬁsf Fﬁ?;g (%gggeﬁﬁ??egss@l%gﬁﬁdg\l/@gee%@E?%e?ﬁ?gd by a user or
nmount ed on_a_novi ng.bo nd_incl udes ns f ok tecting a .43 ~ 4 JUL
2007 or ouRALERR RN AN PEOCesrsE Tafnnatticd B FhaRSedr the oi vi ng
charge area specifying infornatiqn and j.nsi de:area, charge information
(ANTL, 708m0BRt affighs oty Aiashingcie light nabena dighlsejarc Balsedei 1 yi ng
information (CRD, 702 .. and credit informatjon, notification control

nmeans (702) fd&n dainrth ofgheqeresent inseation, imthe eharge processingge
processing device for a charge area, based on a ground position detected by
t he groundeptise eicanrdingdoi clgimebd of (theTgresead-irdé@ntaod, theodseavation
specifying informati on of the storage neans, and updating credit

i nf or mat i eneans i ansimageepivkas means sapaddetof phﬂdiggsuptéishéﬁo@@cbf asi de
a ground position relative to the charge area, and notiflcation nmeans

(710,71, 7%41'1;3]&?, Ufrm@@%@élg ﬂa@%g dﬂ%ﬁs@bﬁ%ﬂr@s@f mati on expressed by the
e r

position ation information, the charge ea specifying information, the

charge | nf o ot ABsEAbelNB Rk 9zaies pRRGiHIACChEdh ihekBiaal, and &

transmtting station conprisihg public notification |

st or age EDB, f ri . ecl fyi p.nf o ' .

nsi de- ar DRCaRS FgBaHE S iokRE W IR AR all) MR s 8Es Hying,,
transmtti ar.ea .speci fyi ng,information and inside-area gharge information
of the publ feasidRrighEess AS the s RATNAHQR SRSabS  EQREXaBRIecnt [ y, the
o char go PPOCESRAAIIRE-EnitARe PIGRUP FIETEHE SHERAT B | Vi CHrTeeh Fedce
for a charge area represented by charge area specifying. information (charge
area i nf oHR@geosensAT ordhetldke gankewsedckbhistiaagepickiye maansass (710,

711, SP, 704, 724) reports this position relation information as well as
i nf or mat i used4it isQpessiblezowasily detect the notification state when

notification is made using variations in brightness.

In claim 16 of the present invention, in the charge processing
device according to any of claim 13 through claim 15 of the present
invention, the observation means observes a notification by detecting
at least brightness in synchronization with an observation pattern

determined in advance that varies in the manner of a time series.
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(charge area and charge anount) indicating charge information withilnkafUL 2002
area and charge area specifying information of the storage neans (CRD). As

a result, a user of this charge processing device is easily able to be

aware of the existence and position of a charge area as well as the chaxge
anount by the time the user enters into the charge area. The user is thus
able to easily decide in good tine whether to enter the charge area or to

select a deto r r vehi achar ge. after
antering the ancafdenio IRESRATA PRt R RN 3 U IS B o et
information,i.n,the storage neans,wh t vehicle enters,the ch e area or
dopar o 1 NEHICH D01k BRI BACORRIRAR DY X PRI, ABHE PATEY OHIET op

704, 724) reports information (balance jnformation) indicating the credit

i nf or mat i dhanotheebgerver, tinss@mer easasadhe procassiag shata inno inia the
charge processing and the user is easily made aware of the bal ance.

Mor eover , pielatermameskoperatingspéatedn indwhich2theohotifirratiamstate isng
station (730) transmts I1nside-area charge information area and area

speci fyi nglteveel imthemahniedreoPa fime saries. MEhepsforePhgifasehinerilid®din and

t he communi cati on nmeans (ANTt, 708, 706) of the charge processing device
(701) t hatelhsnf = i L e o . . .

0 of mat | Ly HE bR ARG e, OBsVEL IRIACHHOR BF Eibptirig bf
result, if o kbt i 7 t nt and the
area specil?él?ﬁghlgﬁ%\r% W%.Elil.\oréﬁ’ rgc%}ﬁ{dr#eﬂg&q%?é”ﬁhtﬁ ?)éasié ?Xﬁﬁ?ﬁggra ilrrtrza%l[?lillon st orage
nmeans (F i.n._or . 1 | ter Kh siti.ong size and/or t.he charge ,amunt
of 't e ar dleteRErREl in §a3ldiiie B PRRES RS HEGHARR o o ifde SRSSe & g
device (701 | so aut omat.i cal I,y .chan to, altered.informatjon. e

Cranem SeiTEhubs DasaUsPah s BRerlE Py MeRBo iAo ahith e PAKATS. af BSe char ge
infornationiéﬁgsinple and the altering of the information is also sinple.

Because i Matifipdsprogessingistates the ebservaiieniofi the natificadton stateocanar ge

information for within the area to all charge processing devices (701) that
n ght posdiebsimplifted.t he area froma single transmtting station (730)
covering the area and its environs, the installation of the systemel enents

i s conparati vélantlyphehencn agd pidkliptmeainstiseused oagrds descridled i cat i on
is increased. In the charge processing system according to claim 35, as

i tem 35A, abiRrd)qhel dssdrvaiti G theghs T8 able t608hsdéranamdsfitAforPBpt ed credit
card information as well as an ID of the charge processing device (701)

that is f QR hfh St 3 WaT=YH e 3 bSSA tion
(730) vi o RRC BB R PR ACE iRt GRis b AR DB RVAROR,
station Lhgl . ' r d -1 nf ormati on
control ( a%gef{ggfygﬁﬁlﬁﬁg%g%%ghﬁgé}%ﬁ%gﬁﬁ %g&(d?% )aih'sr?egb?%gt 0 ke a
record in_accumdl ation mgnner of j.psufficient .paygent cyedit.ipfo ion,
for 1 ecel SEHEPO SROPAIEPIFn AdoHfGAHA e B AT s oSt
Consequently, gn basis of the total recorded (.uppaid) data.of the
unpai d dapﬁ %Far%{fgﬁ’ﬁéiﬁsp{'@@y ?’%l‘fl?el aBalreag?rlap(ls?easuﬁmw HBue a
war ni ng that_an .insufficient annu?t,has een collected and/_or to perform
the col | e¥3 s flashing: enand eff diéwan breasibhdeterrined dbattbel i ng t he
area is sinplified and nade nore econonical. 46 _ )

notification state is proper only when the obtained brightness is

constantly bright. Moreover, when the flashing is not in

synchronization with this flashing, the notification state includes dark

moments, therefore, it can be easily determined that the notification

state is not a proper state.

In claim 17 of the present invention, in the charge processing

device according to claim 16 of the present invention, the observation
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a 4 ~u~ z~uz In claim35 or item 35A of the charge processing systdm #g 2002
item 358, the notification control nmeans (702) transmits the fact that an
entry has been made into a charge area, when the ground position changes
fromoutside the charge area to inside the charge area, to the transm ssion
station (730) via the comuni cation nmeans (ANTI, 708, 706). The

transm ssion station (730) includes accunmul ati on storage neans (TDB), and

the infor i . 0 . 1 S.S¢ i (730) is
abi e to ubiert® if SO PEOORd St ecal RO h R A R o e
accunul ati on, storage ;neans (.IDB) tq data,of a larger valye, every tine it
ool vee. BASHLRER TR catig fa.dbiatsatian hadbi an bl oBiENatof
charge area. Congequently, %g_th_e basis of the data stored in accunul ati on
st orage n¥a@ang rvepd Bpdidicadinm snssmehromization wath an obser¥aiigiber of
entries (nunber of vehicles / tinme) into an area, estimates traffic volune
par anet er patterm hasedon thggatitern signaknges in the congestion, and use
this for traffic volune information collection and traffic control. In the
charge procesWhenstls ebsefvatiendssyndhuonized witkrart bbsgreatiorposi ti on
changes frominside the charge area to outside the charge area, the
noti fi cat it Ntif Phe Taane [}ia@é’l)n ig é@ﬁ@%&ﬁﬂ?hﬁ@cﬂeﬂ% FpUﬁ_ibIé)fhéthft whHr ge
area to the transm ssion station (730) via the communication neans (NTt,
708, 706) 1B At i s j :

beogrized B o BRI DAY FRbidBre BETRschbRd M0 IT2Y ¢ om

transm ssion st&ion ( a transm ssion about

the charg , . 4.0f [ 0, . 1.$: ate the
dat a for “THECEF PGP SRR ER P s 8 k¥icly aerfls 1R

accunul ati on .st.orage ans .(TDB). to data of | ar ger val ever ime it
ecel ves KeqeixiBh & DAl oSt incicRing.an Shadyation Batfemtamd e T r om a
charge area. Consequently, the balance when the data for the accunul ated
nunber of Og’éﬁéY@Bpé\stﬁﬂﬂw@ SEEIAAE aMRIISABOILEN S¥AS PT‘DB?“F’@ Wt?é’t‘ta&bt ed
fromthe data for the accunul ated nunber of entries in the accunul ation

st orage nebseryaten patiesnibasecoanthepadtaronsignal, ithis possilde 40 congesti on
when traffic is congested) ,inside the charge area, of vehicles in which

t he char gprpvide ssdegrde ofamrififéntidlety ticstlieiobsepvatigrapattemnt aficcéd i on
device is nounted. The tine differential value thereof shows the speed of
change (i eési_lg ih@ﬁé&é@thé@éﬁ&ﬁﬂi?ﬂmﬂﬁth@mmwoﬁ@f r(b@é@iﬁlg gtase ng of
congestion) ih the retention volune. Based on the data stored inthe entry

accunul at t ¢ r is able to estimte
(t))f’ihé &{a%‘gﬁe}?%&‘ssﬁﬂ on 'HRut3i§é therfdcle

traffic volume par ers such as congestion within the area or changes in

o Fonseon oI ARG st e e ictasmL nsalygg Lo o
Sosal bre. Hevine ABHEPAIn ko diROF g D PhAN B AAIRP T HEIRE prbsdrly 2 0
the retention xolu data for a departure. In this c se, t he. e&ent'on

vol ure datiYSHGR: Eﬁg rga%%?c«%ﬁfﬁn&ﬁim% el fi%*%‘ea. PRYided B e

{ ove—ar ds QEGHUEE Pasras §OB ACEIBIng JIEsNAIES BEOrsIBE UatRbasraind n the
retent! Onré/s?llﬂl’é rz)eri an observation by the observation means.

If the result of an observation by the observation means is used,
the processing state can be easily decided automatically. Therefore, as
described in claim 18, the charge processing device is further provided
with deciding means for deciding the processing state of the charge
processing based the result on an observation by the observation

means. As a result, it is possible to easily decide the processing state of
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48 ~ 4 JUL 2002. Caim36 of the present invention is a charge pgoﬁe&ﬂj@mu
device carried by a user or nounted on a noving body conprising: neans

(ANTg, 720 - 726) for detecting a ground position; storage neans (CRD, 702)
for storing area specifying information and credit information; relative
position determ ning neans (702) for cal culating whether a ground position
detected by the ground position detecting neans is inside or outside an

area repr e cji.fyving,d (.on. .k st h nmeans;

ot or  apt (08 GrreR efEbsHAE ol e e, e u e ek RhAdE TR
measuring the .tine el aegsgd i nsi.de an area during a period in which there is
no (Si = ﬁ}mp’hflé’r%m ADSEEYAe on (Si = L) fromthe interruption

i nstruction neans; and charge processing means (702) for updating the
credit infor miniQaimmat? @f dhepresend ioventioneinshe ZB\PIORESSING
measuring means. Note that, in order to make conprehensi on easier, synbols
of correspmvicegcebedingtostiaim 18 afthedpresenysirofentieng thedleviding
corresponding to the present invention are added for reference inside the

bracket s. nfeagsds providedendtls eohpatiitg nhexrs for ehparingtthe sthes afe
means (CRD, 702), "and the toll payment processing is perforned by updating

the credi g i ; I SERtat qgm@{'&%@q% Hiigled Even
if the rog1 ﬂr%gmg?t‘ ?ﬁ%ﬁ]ﬂgﬁt% ﬂ(}ﬁg%e aragé?sriﬁggﬂgl i cat% , t etgg isergo need
to provid . [ [ 1Al i . lity
of T out es - RIPhEta, ST Gk deciihiy Thiahd fOF (eiQifl heridte

nei ther therg i n r r i af,l of .0 4 002 a
char ge prgig'g‘gi%%Pgﬁg#ai@g%%c?%&&%%g&%&a@g?gpq%%aglssqw&g&%%arge is
applied to a vehicle in which a charge processing device is nounted, when

t he char g€OMPapBl8 B¥EANS-proportion to the length of time the vehicle

remai ned inside charge area, .the charge is also increased for residents of
the charge ar & orgespios avdistingtiomstaibeimadsbele esrea narmaahatateandc! es
are parked in locations where they have no effect on road congestion such
as in a can gbnermalistate, shemetifivadivre states arecableatqbei distingpaiséed o be
applied to a vehicle driving in the area. To counter this, a nmethod in

whi ch t hebebafegt 4 preekitdemiined natifivatiym state andpeotifieatwrkstegesnsi de t he
charge area is reduced by a fixed discount rati o nay be consi dered,

however, blikeethag therbradeteehdiriett notifi@stioh dtatki ThHeteéftreand traveling

ti me dependi ng on the ‘person, and a person who parks for an extrenely short

tinme, for exarpeel iﬂ%151'51%%9%@?9353%%Hé%ﬁ%ﬁg@éanwﬁ&iore, in the

present invention, there is'p erruption ruction neans (I Gsw),

and tine . I e Fl . Ls] rea
during a bereatif SRAHS fon e oRipaRERY BE9u el pTREHERERY LBRGRT Y S

= L) fromytheqintergruption inst.ruction ans. ln the.case of vehicle, the
"t br r upt Ein OHSeEY AERRL SR S & RfEqERa med AOHERRPR s tde R e on
SI = L) when the vehiclg i.5.parked and asur.es the el apsed ti en the
Vehi ol 6 | WitBPRmassing decidifs means o Hecding BT aer o8 $18te Slonar go
for traveling,on a road, a reasonable_ relationship is cneatﬁg ?ﬁﬁmeen use
of the rothe fhakgeipracessig based on the result of a comparison by the

comparing means, the distinguishing of the notification state is
simplified and it is possible to observe processing state of the charge
processing easily from outside the vehicle.

Claim 20 of the present invention is a charge processing device
comprising: receiving means for receiving a pattern signal indicating
an observation pattern altered in the manner of a time series in order

to observe a notification from a notification means provided in the
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~ 4 JUL 2002 anount of the toll to be paid. Caim37 of the present| UL 2002
invention is a charge processing device carried by a user or nounted %# é
novi ng body conprising: neans (ANTg, 720 - 726) for detecting a ground
position; storage neans (CRD, 702) for storing area specifying information
and credit information; relative position determ ning neans (702) for

cal cul ating whether a ground position detected by the ground position

det ectinge Hﬁlfgé H}r%de@?» d¥v1€é”a%b Pdn %ecr?;neg%‘rcﬂé?ﬂf ?Qh%?%f’?lafiﬁfqizfyi ng

i nformation e stor € neans; I sta suri ng neans

measuri ng h r means
(702) for omfaié%%%mﬂ&%i\aﬂﬁ %ﬁ%ﬁ%ﬁtﬁ?ﬂaﬁﬂﬁ f%‘if?f’é%%ﬁiﬁr\imasur ed by
>
he di st ance. suri.n Conse uentl use the t.oll nment nmedi um

s the st BORHLARAR %%a)cora Shdiate 0 Absbt mﬁ Than
performed by updating the r |nfornat|on t he tol me is not a
conpl i cat éﬁnﬁﬁr @%za@@nwaﬁl ﬁh@omsavaB%P@ﬁam based© ﬁaw@’rbﬁlah is
conplicated, there is no need to provide tollbooths or vehlcle transit
det er ni ni signidy vebereim eagh of dhietabove recessing means aadadisplay meams
entries and exits to the area, and neither there is any need for a | arge

installatﬁppogﬁﬂdecharge processing systemfixed facility. Wen a charge
processing device is used in a vehicle charge systemfor charging in

accordance wi Ifhist AFfituAt 80 &fbder el to4h ia?biary lokation ahedn if lagrge is

made on the di stance traveled inside the charge area and the i rease in

Conscquentlye Tty o B IRRLe SRt o R o R ar IR e aeRaE s
peopl o 1 1S PRRARHL T PRcE el B L REA T gt AR RS devi co.

f h f 724) f f
usor abBUFd ilﬂ%%é%hfaf* ARV BtRt Aeicd 8 foried COmBFREDn ang |

credit information. r of t he charge procgessjng system can be nmade
awar e of legmgtmﬁéés OI X EECREY RS arReatt %‘ﬂéignéi‘n G EAThr ea as wel | as
of the credit information, sinplifying the user's ch0|ce as to whether or
not to enobsexmuonapgﬁean@dtenedmahmanmert pimesariehir orider, ta he
charge processing device further conprises: notification control neans
(702) f or observani mgtifivatinrc fromf @ i ficatioham earchandeppeserding npedesi ce
is approaching an area represented by area specifying information based on

a ground fmspresentinpacdtificayiorhinforenatioposotiespotedizgt togheeans and area

speci fying informati on of the storage neans; and notification neans (710,

711, SP, dBédervddonf fatt@@ﬁllmﬁvm:}ﬁdtﬁ%u@wwlthr&@raséémm@ﬁ e;?éﬂéfh ng the

approach i nformatl o] the ared specifying information, and th edit

e BiscdShsine ol el o1 13E e dehlagic it mpmycle |
Wi th moreg ﬁ%"%ﬁa‘f’g@ﬂ%{e BbsBPbati8nd RhpkBEeghar 9¢ area.
In claim 21 of the present invention, in the charge processing
device according to claim 20 of the present invention, the presenting
means presents observation information via at least one of sound and
light.
As is described in claim 21, by presenting notification information
via at least one of sound and light, the presenting means is easily able
to present observation information corresponding to an observation

pattern.
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Claim40 of the present invention is a charge processing systen1congr$suﬂgfmu
the charge processing device according to clains 36, 38 or 39, provided

wi th comruni cati on nmeans (ANTt, 708, 706) for receiving area specifying

i nformati on, wherein storage neans (CRD, 52 0 4 JUL 2002 702) stores

recei ved area specifying information; and a transmtting station (730) that

i ncludes public notification information storage neans ((FDB, TDB) for

storing area if Ay ) i 1 i - 431,
732) Tor trancherh 23 S B AoRATH Phiarte PoTestig devicd
notification infornation storage ns, Consequent].y. i transmtting
Teans. ( 7460mERISThEDfeSrcng TEEREaT, ARE LA PO s SOPIOrHANRNs ar a
speci fying i.nformatjon of the public nqtjification inforpgation storage nmeans
( FDB) . Th@@méhﬁimsmw mpvé@cflqggiogqtqcﬁ@@ gél"ﬁaé@eééﬁ ng
device (701) receives the area specifying infaormati on which is then stored
by the stgeagsatinghchagoinfmwanatian for themehicle ima predeterminesd araai on
(730) alters the area specifying information of the public notification

i nf or mat i im whixtagechwmegesiq &pplied) aw dwll as mhkén%tmehangé tiistoranof dhesi ze
of the area, the area specifying information of the charge processing

devi ce al genaubarbthaspkintbangRton basePoRch resultot a diatedHert byrdis ssi on
a

of the ar speci fying information is sinple and the altering of”the

i e R e g
Poss1 oL Y SRRy OEH Al AR M EPRErL ALY MAgeBBrARg S ryer o

conmparati yely si e.and the reliability of the information notification is
i ncr eased&“?érelugmr?ﬁe'of the present invention, in the charge processing

devi ce according, to.claim 36 of ,the,present inyentjon, ar e ar ge
processi ng sy gh?é‘(l’k?&ﬁﬁﬁﬁo‘ﬁ%ﬁséngi YISEACG %ﬁ%ﬁla%ﬁn@fgﬁ? t he 53

0 4 JUL 2002, charge device is nounted in a vehicle, and the interruption

i nst ruct | presenhinyentionmdetactingsmeans datectsipesitiooniniprsankign

i nterconnected with the off operation of the ignition (I Gw) of the

vehi cl e. indiediregthe, positiorssvhere ateehiche ishodated:. Wk riarigation syptém
generated when the car is parked, and the tinme | apse is suspended, there is

no chargeféon vdlticleagpabdé ofidisplaping b fot essistivgt Kedviandanehen t he

purpose is to charge for traveling on a road, a reasonable relationship is

g ;iegf ed bgivianinseuetidieohroitd toakdasEnhkR iR Be akelori ik to be
detection means. The making means creates charge information for the
vehicle in a predetermined area in which a charge is applied, and also
makes a charge history of the created charge information, based on a
result of a detection by the detecting means. For example, the toll that
should be collected from a vehicle located in a area in which a charge
is applied is determined such that the amount of the charge is
determined from the number of times the vehicle enters the area in
which a charge is applied and the length of time the vehicle is in the
area in which a charge is applied. Consequently, the number of entries

into the area in which a charge is applied and the length of stay in the

area in which a charge is applied are generated as charge information.
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Claim42 of the present invention is a charge processing system congy %SWEzrng
t he charge processing device according to claim37, 38 or 39, provide J
comuni cati on neans (ANTt, 708, 706) for receiving area specifying

i nformation, wherein storage neans (CRD, 702) stores received area

specifying information; and a transmtting station (730) that includes

public notification information storage neans (FDB, TDB) for storlng ar ea

speci fyi ng, i hf or and co ni_cat, gn Q, 7 732

CFanon t e abe e eRar g8 by B R Hlafs) B e chiatee HforAtddphtiom
informatio storage ans equen e s opger ati.on and eff,ects as
n the abdtie aryryiand ] Sicksia) a@@édﬁ@ahﬂe@fa the vhBidlgdnethanarep in
processing system_ as |ten138A the notification control means (702)

transni t s whichipdzhangetseapplied, dhestharge bigtoryrofthe chasge tnéormedienar ge

processing device (701) to the transm ssion station {730) via the

conmuni catderrerated byl e tgen?a&&hn@ﬁ)eaﬁ@@s traxsymii ttedoto thegrour(d sie
i ncl udes unpai d data storage 54 0 4 JUL 2002. neans (CDB), and the

i nformati ﬁ%ﬁiﬁﬁitéﬂﬁhﬁeéﬂﬁ)\soé résQltt hehei e%ﬁjtﬁ@d%tiéel fHnis rﬁ@@hbl@"tés a

record of accunul at nsuf ficient payrrent cr t informatior that it has
recei ved ‘b%dc (CDB) .
Consequent Pq&grﬁgh%ﬁggﬁgs%me toltlg{é%cg?g@ ﬁﬁ%gi%h?ggﬁgr%%e
unpai d dat r. S. h C i | - i

warni ng. oy e ARG FRE in e, A AP Tl 2o B P o HRES O,
the collection of the ou S t ask,.of lling the
area |'s SCHAPEF: BATRRY aﬁ@%ﬁt@%éeﬁﬁ%meg Pmed ByeSelifg.t R o
system as ite the not(fication control neans (702) tra s the
fact that aaqs@trﬁecgaﬁaeunééw @ 2 hank AcoRaryon cEadift e tﬁeﬁ'&ﬁ
position changes fromoutside the charge area to inside the charge area to
the transasseciatedrwithothe 8@y of the nelgwdenm frem encanshon winth, 708,

706). The comruni cation station (730) includes accunul ati on storage neans
(TDB), anbalance ihformaton iostored seehsay @ 3Mepaid: dwrd oard€icasd or giet i on
(730) is able to update the data for the total nunber of entries in the

accunul at fke. st orage neans (TDB) to data showing a | arger value, every tinme
it receives a transmission to the effect that an entry has been nade into a

charge area. @’%e&ﬁ% b¥ thepidieritasherftion 't Haé 2hareadrddbsapsgmul ation

st or age neans area controller is able to caI cul at the nunber of

ent i e (s RLoKAhg B Iii PP b oAy GG MRS ARtz VOl e

paraneters suc onges i on or e confestion d use

this for traffiGs YSRHER LAl BRLOMAS KeH RS ating charge

information for each of a plurality of existing area in which a charge is
applied, and accumulating means for accumulating in sequence the
created charge information as charge history.

As described in claim 23, the making means can be formed from
generating means for generating charge information for each of a
plurality of existing area in which a charge is applied, and
accumulating means for accumulating in sequence the generated
charge information as charge history. By using this construction, even
when a plurality of area in which a charge is applied are scattered

around or are grouped together, because the charge information of
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0O ~r JUL 2U02 traffic control. In the charge processing system as agg)/e
item 38C, when the ground position changes frominside the charge Qr Ulo 2002
outside the charge area, the notification control neans (702) transnits
this departure fromthe charge area to the transm ssion station (730) via

t he communi cati on neans (ANTt, 708, 706). Each tinme the information control
means (732 f the, transpi ssi,on station,(730) receive transm ssi on about
- denar ¢ ueechafed ik ViRl 8 CHiage aDPHed: et ShTiiRted ds BBREEg 739) | <
able to update the data for the total nunper of departures in the

accunul at hdstasmbinghe asgranmuiang mepns thesmtry mtpoglength stay evdhe tine
it receives a transmssion to the effect that a departure has been nade
from a chiilgeohaeechitdeinqptutality oé drehdmcwhikbra chargetis dpplied can
accunul ati on storage neans (TDB) for the total nunber of departures is
subtract e(ﬂ)efé@sﬂj(lagcéﬁﬁainéd[ the total nunber of entries shows the
retention volune (or the volunme of congestion when traffic is congested)

i nsi de the ch3nqqa@he?4 Of the fés%hﬂmv@ﬂﬁan;ﬁ%tﬁewggr sifgdevi ce
(702) that is functioning as notification device Is ted. Th& tinme
differenti gl f Lo 5 e

t owar ds c#&égéiﬁogﬁﬁg%eﬂgﬁggﬁﬁvggﬁgggs?fr:]g?é(;g ?g%%%ﬁgp?%f}ﬁB?\h %ﬁe
retention | une. Based gn,the  data stored fn the. entry acc l.ati.on

tor age. meitetiRpareatinAarclS R Sofieht fot dphat botng ST B4iBR s  une
par anet er%such ag..congestion within the area or changes in the congestion,
and use t WY 8AGIHERS . ¢ vol une information collection and traffic control .
56 0 4 JUL 2002 Note that instead of counting_the nunber of entries_ into
an area and t ha thendetecsioniefa vehieles 1fompﬁ5&1%éﬁt§em@atd@mthe viehigle o
possible to increment the retention volume data for an entry and decrenent
the ret enai mansmithmgimeanssuahdespatransmittertor the like farhransoeitti

vol une data shows the retention volume within an area directly, and the
time differsiphiadlthuélcontaires kdéntificatiorhdataded identifginge thie lrost t endency
towar ds congestion and a tendency towards easing of congestion) in the

retenti onvehlidl® arfd # Fetéiv¥ thizarahsaeitted BYERAL A the dﬁ@ﬁﬁaggo RisAeessi ng

devi ce conprising: storage neans (CRD) for st9%ring cre i nformation; read

R e
char e pr BUEEEAG ORI EAE HsCR IS Y o SRedhide SEWidRE Char oo

toll, credit information.in the storage s (CRD) via the read /| wite
reans ( 70579y BaRrERt R syateRt 06857 CHE Sud Eriha hr Bt iRty | on
nmeans (2, ANTt, 708, 7 for transm tting,. inforpation. gn state.of a
Char ge. desiagelsifTom sarelliteadercas iy getest MaPQSTGOP Qs MoshSiehutiey
whet her or. not reading and witing of the credit_infaormation in the storage
means is fR&examplamia posHiandetegmineash byNadudand ongigade: o make
conpr ehensi on easier, synbols of corresponding el enents shown in the
dr awi ngs dhereéoreytasdd esctibeddir elainn@dy ghe aeteetingereeens is/fonrned so e
added for reference inside the brackets. 57

as to be able to detect the position information using satellite signals

from satellites. As a result of this, the position of a vehicle can be
pinpointed in that host vehicle.

In claim 25 of the present invention, in the charge processing
device according to any of claim 22 through claim 24 of the present
invention, the making means is further provided with matching means

for matching the position information with predetermined map
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04JUL200Z Consequently, because the toll paynent mediumis the stor(hge_;wé 2002
nmeans (CRD), and the toll paynent processing is perforned by updating t
credit information, the toll paynent is not a conplicated nmatter. The

charge control station collects the charge device state information
transmtted by the conmunication neans (702, ANTt, 708, 706), and is able

to know whet her gr not reading and witin t;he. 1 or gge ans (CRD) is
poss! bl o, ittengtiopanc Fth dedictng medsf, i SRR JdE R agna 11t s
possi ble to automatical|ly check deducti ons caused by destr,ucjf.ion or renoval
of the stmatggungar@uztkm%megggmgmea@smﬁm aiontry igdieating avoi d
charge deductions and, naturally, charge errors caused by a breakdown in
t he char gwhiethiereor nbditheaschicle hasmatdeast entered into aspredetergrinedcessi ng
devi ce conprising: neans (ANTg, 720 - 726) for detecting a ground position;
storage napew i GrRicly @20hdgte B appliedirethe mapoinferneatiosharat whegsin and
charge tolls; charge processing neans (702) for detecting whether a ground

posi tion gde ehhege IMfoRRHON RS cPOsidd BAsEE! &6 W A% UTRyTS decldibl By ahehar ge
processi ng area, “and updating, in accordance with the charge toll,”credit

i nformati f ?&1‘? age neans in response to the traffic in a charge
ar ea,; and8§8¥¥%{ @% |&% means (702, ANTt, 708, 706) for transmtting charge

device state i i QI h1C {.n t r..no : RN ction
byt he gr ounc IBErEh o Al SECPPRTRARE Higedouh HOURORE Y £VRINET | ¢
in a charge area. Consequently, ev if .the road ne rk insid char ge
e | o COARIHEBIRROLTIEGE Of a Fhabnd DeTEEORH G QEStaPPELEY RLTER 20l o
transit 58 0 4 JUL 200Z. .determ ni ng, devices on a plurality of routes

wi thi n t hBreparing meanhis farthesprow weithomats ganeang fegi t her there
is any need for a |large installation of a charge processing systemfixed
facility. nitehihgrthe positien isfatrnaticrowitht predeternzingsl aapce state
information transmtted by the communi cation neans (702, ANTt, 708, 706),

and is abirffotrmdmow,MMthdeddmgmMszﬁorgdemﬁmgsﬂiased oh 4 he charge
device by the ground position detecting neans (ANTg, 720 - 726) is

possi bl e, ngthifigirespdsby e fatd eank] ¥ stABCbf eedrieihdicatingsed by a

halting in the operation  or renoval ©of the ground position detecti'hg nmeans

(ANT9,  T2hethlor RoPEHEmbYiAY Bk THdat gggg{%ﬂt%géd%%wat urally,

charge errors cause y Irregu sint round position detecting

reans (ANERddR rrirldbhro 1A WY of cARECOTESBHIICAEE LS 2 charge

processi system conpri sing: a charge pPocesst evice ~) that

i ncl udes storage.nea CRD).for storing,credit inf.ormatijon,. read / wite
reans. ( 708jfOrBrAtiaBa Brs AUse e Pas B BEF th LY R Lekiin i) ' ane
witing credit.information to fhe storage neang (CRD) , .entry detecting
means ( 7oBMPoRHE DI Ge Dosien M aH TR UG (i B1atcINEJeATSHS SR ge
processi n&brrean 702) for updating, in accordance with the charge toll,

credit matichothis pesision, Jos gxample, a gositiomsehas adaditudg ahd neans

(705), in response to a traffic in the charge area, and first conmunication
nmeans (70ngitTde, voidh &wehi¢leron gpredataymingst map dgnésrmation sacbnas ai ng
charge device state information (card reader nornmal, card present)
i ncl udi ngmdpbﬁ%aRBan opa meqdohpredetermined afeacfredntamorg Tk, i n the
st orage neans ( ) is possible while in a 59

Osaka, Kyoto, Hokkaido and others.

The deciding means decides, based on the result of a matching by

the matching means, a state of entry indicating whether or not the

vehicle has at least entered into a predetermined area in which a

charge is applied in the map information. The location where the

vehicle is present is matched by the matching means to the map
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04JULZ002. charge area; and a control station (730) that included &eittind002
communi cation neans (740, 731, 733) for transmtting a data request to the
charge processing device and receiving charge state information fromthe
charge processing device, and retrieval means (733) for checking for
erroneous use of a charge processing devi ce based on received data.

Cbnsequently because the toll nt nmedi umj.s ,the storage.nmeans (CRD),
and ¢ he UGPTRMWaR: AsieadesWINGN & CHar e8rmADBliedraka PRGOS FaaR

i nformati on the toll_ paynent is not a conplicated rratter The control
station (indoymeationcCondequentlyeifde deteraunasiomastoawihather orsiot the by
the first communi cation neans (702, ANTlI, 708, 706) of the charge device
(701) vi gpositiciewwhere theweliele mawhenhtcﬂ thérmﬁphnfb%ﬁ)ahenﬂm Ipcalted to

know whet'her or not reading and witi ng by the storage neans is possible

(CRD), nggHh%idakeidRes irrwhith ekl t npphealg it s pessitlecto deterrhihe
ctio

possible to automatically check ded caused by destruction or renoval

of the st P 5ot EPV e ]IeeHQs ﬁt%éﬂeeﬂﬁéi‘éﬂ ﬁﬁ%‘igqébar@a er\chVePi d
y, charge errors cause y a brea

char ge deduct ons and nat ur a own in

t he char that the control station (730) transmts a charge
i BaphBig e i i i cati

request oceSS|ng device (701) via the second comruni cation
means (740, 731, 73 rocessi (70 the char ge
processi ng de‘g?@e ‘%SFQI)O%E-‘ 8 ﬂﬁaﬁ&@%@s M?Sl ﬁ‘)éi?' €in the

st or age in_accor dance he ch ge t ol | The fol | ow, ng

shoul d algdlﬁégﬁ@bd'letb@r Oronotla OE@ a$ %’b Sienteged 1950@1%¥%€enaew ce
state information to include the ground position. It is possible for the
char ge dewhiehst ehergeisapplied Theigeneradinganeans.ganeradepehergee for the
charge device state information to include the credit information. It is

possi bl e ihdortrtetichdogdeheeveluiels based ohdheatésart od theod edielingebithieance

travel ed inside the charge area. It is possible for the charge device state

| nf or mat id)étiﬁfmgﬁﬁeladﬁ Her densipleothé itoH tof byedllevtedoromaragechide. It is

possi ble for the charge processing device to include interruption

e e aEAng St R Feapppemiatio sty ot o
not traveAlpgrdifdly, WHEN' L veritid RaSbnltbfe RS the 4148 T Whichegause the
charge is applied, the predetermined toll should be charged. Therefore,
the toll that should be charged to the vehicle that has entered the area
in which a charge is applied is created as charge information.
Claim 26 of the present invention is a charge processing system
provided with: in-vehicle communication means which is provided
with the charge processing device according to any of claim 22
through claim 25 of the present invention and in which the
transmission means transmits charge history in accordance with an
input transmission request: and on-road communication means
having requesting means for performing the transmission request and

processing means for performing charge settlement processing in a

predetermined processing area and based on a transmitted charge
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position of a vehicle detected by detecting neans is matched with p .
information, and a state of entry which indicates whether or not a Ve UULeZMQ
has entered into an area in which a charge is applied is decided, and
charge information for the vehicle is generated in accordance with the
state of entry, the effect is achieved that it is possible to perform
char ge prﬁﬁﬁssing for the user of a vehicle using a sinple structure sinply
by gener at!$t§¥¥harge information for a vehicle in accordance with the entry
state thereof, w thout having to install on-road devices in all,  the entry
and exit | ocal herchangepaecessing syatenxiaccgading tacdaian A6 prowidadn 2 of

.. the present invention, because |ocation 61 .0 4 JUL QVO02 information

——i ndi cat i nwithénde¢kicdedommunication/means widshris prosiidechvaithathien which a
charge is applied is further detected, and an entry state that includes the

state of thargepabressielg tevivehrebeding tdariyofxlammi 20 thichgh clagnge is

applied is decided, the effect is achieved thHat it is possiblée to generate

Chatne, Mo urHerdintAnRHEsE HAing BarihicstonarRarsTce EBAMRENS

whi ch a charge | ge was for the predeterm ne

time peri : i natJ 2 [ | ai m
3 of the o RiftEhE B aCESlaflte YR AT BRdrabifSsi AT FAREEE AS 4 Tiie
state of con ?sti on causedqb v§hi cl izﬁ lLocated wthin a a{iea indv\/?i ch a
charge i s'apphi BIWHE SEHbRKLP PE: th@ TEARIIHSSION, ErAHERLIS Figde from
possi ble to easily, geperate charge.informtion for a vehicle, .n acgordance
With the HEEountoife dRehaENHORY IR ARIE 1o BE tTeRSTy biseh QT BIF | ne
state of congestign in the area i.n which a charge is applied. According to
cl ai m 4 ovehitde sideehhis framsmassiopereqiaesipisqperformed by she regiresting
corresponding to the state of entry is stored in advance in the storage
neans, thmesriscof the transmissiornmeansiphettngrappcogsidaatla atidigen, the
information is able to be generated. According to claim7 of the present

i nvent i on%rdmmmg means pedernng chhage settleheenntiprgeesyingebased qreaf or ned
when a vehicle has entered a area in which a charge is applied, which is

known fr opyddétcRpsiridd r@te’sﬁ‘i?lrgl are# hadigiteghsehibted hﬁaﬁgé Qﬁbf@l%%@'h& can

be notifi'ed continuously withi i

the area in which a charge is applied, the

1051, SR YOk LIRGHKORRALEr 4 SoRICMgERIiATaRg o o o2
20D 20 AR B0 08 N 53 RISt bESE A
the held charge history, and the area for the charge processing is not
limited to being established within the area in which a charge is
applied.

In claim 27 of the present invention, in the charge processing
system according to claim 26 of the present invention, the on-road
communication means is further provided with altering means for
altering the amount of the charge settlement based on a time until an
arrival in the processing area.

In the in-vehicle device, even if the charge history is held or
accumulated, it is not possible to collect the actual toll if the charge

processing is not performed. Therefore, as described in claim 27, the
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According to claim8 of the present invention, because a radiation nmeans
whi ch radi ates el ectromagnetic waves is used, the effect is achievdd}t hidlt 2002
t he manufacturing of the device is sinplified. According to claim9 of the
present invention, because the notification neans is formed froma |ight
source di sposed on the detecting nmeans, or on a nunber plate of a vehicle,
the effect is achieved that,.it is possible for an.qgbservear the like to
visual |y CBHFaCORBTIMBUALPRGNEARS 5 JUrEher Bravdach: Bata alieg gL h ease.
According to claim 10 of the present |nvenjion, because notification is
made to alVGEHITIQU AHCAI}E @taén@iuﬁlatopéagéﬁé aﬁgep?@tﬁ@memﬁqudm Refime
notification state is altered in the manner of a tine series, the effect is
achi eved tuhéil an arsivad dnithieeprocessingi aredi. fHorcekantple, for hiset timre, ythieo
recogni ze the notification. According to claim 12 of the present invention,
the outsi gis]] eblldetiorebif ¢the difarpel afi Ginbeokfedpends doadw aljosealtarpased on

a received pattern signal, theeffect is achieved that it is possible to

make 11 dhidtoril hobPéver, Whicth B3¢ byt timalsleeeedled RRAN Hfe Hifieoper ating

pattern. According to cl'aim12 € present I nvention, because it is
possi bl e ! s d f i i fd to
the proc e%g?é]]g{ess: fab?leé)éi{" Eié fjsgP?) g g%m??oa’g‘#&é?\? gg%a&%éfgﬁg%@%’b%éegg?é an
observer ogutside the vehicle and th riy-er the vehi.cl.e to nptified
2 to e pataiatied it ey adhts aid Mo iRendls Pl atif R Heb
present inventian, because.it .is possible f a notifjcation fromthe

ot 11 catAUaIHEaRS the 106S dbak ib salusTematibing alhuah it chllbatican: 1<
achieved that it is po siblzﬁgo ohserve the grocessing state of the charge
pr ocessi ndepepaingien dbeilpagibrmftimeinwoteed. According to clains 14, 15 of
the present invention, because, as the observation neans, it is possible to
observe a notClaimta&of the gatesent igvienitigin ieachatge ptoeessing devieeved
that, when a notification is made based on a variation in the brightness,
that notidowgsrisingtdetectalp beesnsfoy dittetingdpositiondhfgrinativmi m 16 of
the present invention, if an inmage pickup neans is used, the effect is

achi eved ﬁ{tﬁtaiti!ng & position wm@réaaapéml@iglpéééﬂe@@tsjt_@fa%y nﬁeaﬁgfda?ﬁkﬂb

| east brightness ™ n'synchronization with a predeterm ned observation

pattern t6‘Pbeh§g]%&ﬁt@t@héﬂdtﬁé?nﬂ%ﬂefoﬁt&iﬁgg?;gﬁgﬂie‘?érmﬁ@ IdrelSirPossi bl e

to easily distithgui e processing state. Ing to claim of the

present | aNRPh! PPhabEE W AP AR 4Rl generating means for generating charge
information for the vehicle based on a result of a detection by the

detecting means and an area in which a charge is applied stored in the
loaded storage means.

In the charge processing device according to claim 28, the
detecting means detects position information indicating the position
where a vehicle is located. A navigation system for a vehicle capable of
displaying maps to assist with driving and instruct as to a route to a
destination can be used as the detecting means. Predetermined area in
which a charge is applied are stored in the storage means capable of
being inserted and removed, and the generating means generates

charge information for the vehicle based on the result of the detection
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signal indicating an observation pattern is received, and a notifig.ax't IJBE 2@2
observed by detecting at least brightness in synchronization with an
observation pattern based on the pattern signal, the effect is achieved

that it is possible to provide a degree of confidentiality to the
observation pattern, and to easily increase the reliability of the

observatipn of th focessi ng st of the charge processing fr.om outside
Che veni cPB. the-defertiag dbeans aiid.the Aeadd BHBEIA o adsiHRPURT  ai m 1
of the present_invention, because deciding peans deci des {he processing 64
0 4 ~U- 2siorest in hestorage meaes.pi or exampladhaitalh that shewddiber an
observation by the observation neans, the effect is achieved that it is

possi bl e collebtxt fromha ehickskicegesl iat @ areat ine wiimhge chargesisiappliedm

outside the vehicle with ease. According to claim 19 of the present

i nvent i onjs detauatnédsutéctithitheratsuneafateschagsiatietafminadifirbngat i on

obt ai ned by the observation neans with a predeterm ned notification state,

and decid PP GISEh{ks ﬁi@b@b?életéﬁté‘rﬁﬁ[]ﬂ?e Hf@&?ﬁ?&%\%«:eﬁ?fgg?%% Iﬁés‘ﬁi g

results of the conparison, the effect is achieved tha

of the notj.fi | ' ' I fdd Lt o%tté e the
pr ocessi n%bﬁuz;e?iehg@ ﬁ%l@%&béf %@e@?ﬁ%gﬂﬁ%wgét@l e ?#éa %ﬁ?gﬁg{v\%ﬁ th
ease. According.to_ clali 2 _of the.present invention, because charge

i nf or mat | GRAFGY 15 pgHed (Condealentty g penetating Rieatts EgRFrdisd the
generated b ener.ating neans frominformatjion on e posi.tion .of the

Jehi ol e JBHERBER PRSI BAn A NRdang ks RICHALHE Ararsr WhICTde. char ge
information is al so %féufrated, and these are_transmtted to the ground by
transm sschargeinapplird esrdwrgesinformatian: dde stonagemeans s eapahte
ground to collect with ease a toll that should be charged to a vehicle that
has ent er efibeingtingerteidhandaresnovedytheneforshavheni theaprea il whidwadi ng t o
claim 23 of the present invention, because the preparing nmeans can be

A Dl ural iy O e LEIMG arsh 1 W Ch & char ge |2 BpRlt eo. and accumil ati ng
means f orskGaidbeathagged 162 theQe¢hi¢ld tRPRas entered or stayed in the area
in which a charge is applied and the like simply by altering the area in
which a charge is applied that should be stored in the storage means.
In claim 29 of the present invention, in the charge processing
device according to claim 28 of the present invention, the generating
means is provided with a reading means for reading a result of a
detection by the detecting means and an area in which a charge is
applied stored in the storage means, and generates charge information
from the read position information and area in which a charge is
applied.
As is described in claim 29, the generating means is provided with
a reading means for reading a result of a detection by the detecting

means and an area in which a charge is applied stored in the storage

means, and generates charge information from the read position
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sequence the charge information as charge history, the effect is gchi,ﬂ_u_etiagz
that, even when a plurality of area in which a charge is applied are
scattered around or are grouped together, by using the charge history of
the charge informati on of each area in which a charge is applied

accunul ated in the accunul ating neans, the entry into or stay of a vehicle
inaplurality of area_in which_a charge is applied_can be easily

ascert ai indormatteniand esealini widahgr chargeis appliedyBacavse ibisause it is
possi ble to detect position information using satellite signals from

satel | i t gsosgibte &b fread the redulé\ofch dedectionilsy thesdéteetitg pieqns and he
position of a vehicle inside that same vehicle. According to claim25 of
the presehfe drpeei Wlﬁjc}ba@e&%er@mapgﬁedmdr@d irs thekebetbevnhBaRosht i on

i nformati on by mat chi ng means ~and tate of entry into a area in which a

i chi ng. T Ener of fisifie 4 e 3 EAR; HRP charRednpPid doh cog PRRANE o

with map j ion with ease and to decide a state of entry into a area
in which é\éﬁeﬁr&r{gg'is applied with ease. According to claim26 of the

present inventian, begga in response to a.transmi ssion request fromthe
Ground si de, 1 QRERLROMIcHS present IRGRECDA R BR CHANEE Phrerang

comuni Cﬁﬁi on means provi def W hg trafsm' ttig{g nmeans for .transpmtting a
char ge hiG@Wicg aGeareipgntclaim RS o clalm 2904 tae prepentipvention, dheect s
achi eved that a charge settl|enent can be processed fromthe charge history
hel d i n tsteragaimeansisa tolbcardiony ahich ihatorned aptandanin wdhich aei ng

i nside an area 66 0 4 JUL 20D2 in which a charge is applied. According to

cl ai m 27 diargeecispapphied fmvgenémﬁngeﬂalmst chargednformation. char ge
settlenent is altered in the on-road conmuni cati on neans based on the tine

until arrivi rmedauééﬂﬂ;@sma?éﬁﬂea&i@?scapabbébécheihgi@gsbkman@at it is
possible to do away with the loss that i's incurred antil the actual toll

coll ecti %n@é%ﬂgia@ﬁs%ﬁgoé&riﬂtdla% 30" iisgb’é’é.éiBIb O &itoH ddr bl M 28

of the present 1nvention, because the storage neans i s capable of being
i nserted e ' i g?h ich a
charge i Sv@ Qg% ?éergll%(litggl,aﬁg ﬁg%%%s}? %:Hg%\%%cfgrﬁgm?ﬂfe&;gggg? o%l hat
shoul d b I for.the yehicl h re i ke in
he.ar ea IPACGFTErBS IRfMHatRN &5 3nbadbrags Hebhsr BTG XA Er e on
charge is applied that oul d stored in the storage neans. According to
cl ai m 29 C@F‘&‘Fﬁn ’é@%@lsf?’ﬁ\%‘h‘{' ?‘gu,caﬁécause a reading neans is able to read
the result of _a _detectiqn by the detecting neaps and the area in which a
charge i s apptiadm Sikthe presentinveriorsism Char R AGEFSIRG §9Td r eadi ng
means, the effect is achieved that the charge information can be easily
gener at eqroanddedivight a loﬁﬁ]tmg:porﬁonlf@rdt)@%eng imasrin-vehidecdesicea char ge

that detects position information indicating the position where a

moving body is located, and generates charge information from the

position information and a predetermined area in which a charge is

applied; an area storage portion for storing the area in which a charge

is applied; and a balance storage section for storing balance

information.

The charge processing card described in claim 31 of the present

invention can be used as the toll card. This charge processing card is

provided with: a loading portion for loading in an in-vehicle device
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processing card can be |loaded in the in-vehicle device via the | ogdi %
portion o that area in which a charge is applied can be read from Laggg
storage portion and bal ance information can be read fromthe bal ance
storage portion, the effect is achieved that is possible to collect the
proper toll that should be charged to a vehicle that has entered into 67
D4 JUL 202 or stayed in the area in which g charge is applied. According
to cl ai mtg'@tc‘;ietteﬁ‘és posiian information lﬂéhéﬁﬁélgﬁ&ﬁ pPosHipBrivdeierdl neans
generates position relation information in a charge processing device that
funct i onsmayiagnbodyi xsaincamedeandegenera]esacr}mga:ga‘ogmamea) fremrtdesed by
area specifying informati on (charge area information) of the storage neans,
and not i fpositiom infamaatienoahsl 4 lpredeteiiiioed ated inwhidloardtdge & wel |

as information (area and charge anmount) indicating control information

Wi thin arh@ﬁéd%ﬁ é’a‘é%;asﬁﬁ%g/e{ %bf*_ﬁoh"fd}f @@riﬁg the 4 51 WIS, Aedirged user

of this c ge processing d e 1s easily abfe to be aware of the

exi St e1oge kb REA! bhoha HalgndB3fbtAge SeRRAASIIHordis Widhriype of area the

area i s by € user enter area represented by the area
speci fyi ngnfor i and is,thys aple tq easily decide in od. ti

whet her dpfeeEh COnsdi ety e PRaFgh brttssinagatds 1f et inithRas of
t he present iny n%ion, becayse  the, notificatio c%ntrol peans. gener at es
posi 1 on RevRICIR devise i B¢ 10AGIng RATEIaN SOAbGt AAtRA IR aVRISh & char ge
area expressed by charge area specifying information (charge area

i nf or mat i%&@fl&&ﬁp&%&@@@ f%iﬁoﬁh ¢ Béea steragapastiorans report s
this position relation information as well as information (charge area and
char ge afmlanyeiinforaration caar be reatiofnoanithe balarice storagespartdonhit i ar ea
speci fying informati on of the storage neans, a user of this charge

processi rthudepossible teasirrgcy! collec tthenfireetinit sheukk betdragehdorosi ti on
of a charge area as well as the charge anmobunt by the tinme the user enters

into the wdldthetldiChas Bitere@intg dristayed i tRe 8284 lin WeGLHS tRapgedst i e
whet her to enter the 68 U~JUL200Z charge area or to select a detour

route. A hh4g to claim 34 of the present invention, because the
notificatirfon control neans generates position relation information in a

charge proce Vi e =AY

normati on oRaryeo i Brefhf it GPRa hdrdy A EEsa R RNiRE

noti fi cat means Jreports this position relation knformation, .a user of
this chalGaipFonded: Y duset orotited Onut okt bady COMPIIsiAg: ot ence
and position of. a speci.fied area by the, ti e r ers into the area
represenF@@aB§fPﬁéﬁQPEQrﬁb@é¥7 Iﬂﬁﬂgmﬁhag$§fga#§8r§%£ uStAAgLt 0 easily
decide in good tinme whether, to enter the charge area or to alter the route.
Accor di ngneansg|(&k3fosstoning ater ApecHydng iormationwand dasiderageat r ol
means generates position relation information in a charge processing device
for a chaogdral kxforapatcm ratifigatibargentmod anepasi(Vh ot gemarating) (char ge
area information) of the storage neans, and the notification neans reports
thi s posipositionetelation imformmatioenirea okedrigeaprooéssingtdevidecfar ga axeaa and
charge anount) indicating charge information within an area and charge area

speci f yi iadicdtednbyireatipadiey Hi@nfiarmenn, aseebbnos gbund pusition

processing device is easily dble to be aware of the exi'stence and position

Tnt o theuReeeRr by teatofhd PEsfion R RemE pRant EANTR. 728 2%Fh Good
tine vhetbel .0, 8RLEIfiAS FHIBHAREEAD e SotabRthArie b ntiation
means (710, 711, SP, 704, 724) for notifying a user as to information
expressed by the area specifying information, and the inside-area
control information and the position relation information.

Note that, in order to make comprehension easier, symbols of
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According to claim36 of the present invention, because the toll gag'n%l-rlh 2002
mediumis the storage neans, and the toll paynent 69 04JUL2002 processing
is perforned by updating the credit information, the toll paynent is not a
conplicated matter. Even if the road network inside the charge area is
conplicated, there is no need to provide toll booths or vehicle transit
determ ning devices,on a plurality of routes within the area or at the
entries afdreespanding elemends shewnein the drasyingsohthe smabodimentsar ge
installation of a charge processing systemfixed facility. According to

cl ai m 37 obrrespanéiegtoithegpresent ipventien tare addeddaymeferemce imside t he
storage neans, and the toll paynent processing is perfornmed by updating the
credit inflgs brhtRets.t he toll paynent is not a conplicated natter. Even if
the road network inside the charge area is conplicated, there is no need to

provi de tol | bRidtyfinlphiisd & i dritRs el Thednd (700p gedieraa ur al ity

of routes within area or at the entries and exi e area, and
nei t her t . | . Jarge. i | .af 1 ar si ng
Cyst om 1 Roa v aR R BRI iof ifa hR e Ao e TG LRI IEEY o
charge prpcessing device.furt.her ;conprises notifjgation nmeans for natifying
2 ser SbPIRCRRRS Art ETHACPHOBAEPIG [OEAncHea (T Hearmar SRy
credit information, a user of the charge processipg systemc be made
avare of PNAIER SPRHEEING Q:l}iﬁﬁél@rh?‘%h\allﬁq area mf@mﬁ@qrweoga&s&r% | as
of the credit information, sinplifying the user's choice as to whether or
not to enmganhfCRIA).gehanetificationameas 6714, el loi R a4, RABnteportsbecause
t he charge processing device further conprises: notification control neans
for 70 this pokitizao zelpdien anfognatio ashwiellf as imforonaticat (@reahande
processi ng device is approaching an area represented by area specifying
i nf or mat i chabge agnonnd) imdivatimgsoriteo] teforehatiopy whitleirg aaumntapantlt axem
det ecting neans

specifying information of the storage means (CRD). As a result, a user

of this charge processing device is easily able to be aware of the

existence and position of a specific area as well as what type of area

the area is by the time the user enters into the area represented by the

area specifying information. The user is thus able to easily decide in

good time whether to enter the area or to alter their route.

Claim 33 of the present invention is a charge processing device

(701) carried by a user or mounted on a moving body comprising:

means for detecting a ground position (ANTg, 720 - 726); storage

means (CRD) for storing charge area specifying information, inside-

area charge information, and credit information; notification control

means (702) for generating position relation information in a charge

processing device for a charge area indicated by charge area specifying

information, based on a ground position detected by the ground

position detecting means (ANTg, 720 - 726) and charge area specifying
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and area specifying information of the storage neans; and notificﬂthwL 2002
means for notifying a user about information representing the approach
information, the area specifying information, and the credit information,
and because a notification is nmade to the effect that a vehicle is
approaching the charge area, a user is able to choose nore reliably and
with nore | eeway.whether of not to enter the charge area.. According.to
1 i m 40 BHOPREA GPBLiG AbBe Mt AN UPAA LI ST IAGOIRRRORAN, he
transmtting station transmts area specifying informatjon of the public
noti f i catthestoragenmaans in sespense dachanges putsiskmandcingide agaaungd t he
charge processing device receives the area specifying information which is
“then st orpdsitjon relative dgetheecharge aredreandanstificativn steans (720} €13, t he
area specifying information of the public notification information storage
nmeans in QPARQO4t @2@) f&r nb'ﬂﬁzmglat usér agc’cb%f_éh'ﬁ?aﬁbnté@ﬁs%éd bfleth@_r ea
speci fying 1 nformat1on of the CTharge processing device "al so automatically

changes t}goéiﬁ@ﬁ %@14&619@?}&3' @&qJﬁ,etHé é‘H?ngﬁ Zairea ﬁfre%m :ﬁgfogﬁ@sﬁfdﬂ ng

informati‘on 1s sinple an altering o I nf 0 sinple.
Because i | E £ 1 ecl iy I nf.or I al |

char ge pr%‘cée }élgf%é%ﬁﬁé%@h[c{]rgﬁ'ﬁ}d%h?{eg%ggl’b ae%%ﬂ%g%fﬁ rt%)drzq'a single
transmtting station coyerjing the. area and. its envir the installation
of ‘the syst ok erspanerts i nafBicaHh o Erdeans (02 EMREIARS) of ¢ he
information notifigcation i.s increased. 2?1 04JUL2002 cqrdi to claimi4l
of the priRQEHOR FOLHIPRANIGERAKLEN 4R 4 FhaFge HISESFHG drdrei 0y aakr at ed
when the car is parked and the tinme |apse is suspended, there is no charge
for fhe |famgtions asiapotification desricelforiachargeareaexpuessediey whargee i s
to charge for traveling on a road, a reasonable relationship is created
bet ween umrac$pedifyirgdnfematiora(charge anea mnfafmation)odf the sbergge d. 1 n
claim42 of the present invention, because there is a charge processing

syst em cafpiirsi (GRDY. dher netifiettonimeansV 740, 741 B8, 70497243 depdrits

communi cati on neans ‘receiving area specifying information, erein storage

means st qigs Ific%gﬁ%@pelaﬁ% RRFh B ASFPENRS Riforanstsnt ggieaﬁ etdrieg

station that _fes publ}c notification information stor ans for
ot RS PR O TGS PN e g g
o A BB i R PR IRl B SRR RS 2, o 1
e e R R I R R R
per f or med updating the_credit inforpgation, the tol). pa neghais not a

conpl i cat existenge andh pogitien et aicharge areaas veell as Fge device
state information transmtted by the comunication neans, and is able to
know whetarouwnt bytthedimenthetisewenterg imto the chasgeqrasedihe usepassi bl e,
nanmel y, whether or not charge processing is possible, and it is possible to
aut omat i dhiusyablecttk edsilyadeaide irageed timeashetiver tm emter ehevhiarge t he
storage neans or 72 0 4 JUL Z002 read / wite nmeans in order to avoid

char ge degeatoots selutt axdetvat rputeharge errors caused by a breakdown in
t he charge devi ce.
Moreover, when a vehicle leaves a charge area after entering the
area, the notification control means (702) updates the credit
information in the storage means when the vehicle enters the charge
area or departs from the charge area, and the notification means (710,

711, SP, 704, 724) reports information (balance information) indicating

the credit information to the user, therefore, there is no manual
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According to claim44 of the present invention, even if the road n&tiy\o_{ut 2002
I nside the charge area is conplicated, there is no need to provide tol

boot hs or vehicle transit determ ning devices on a plurality of routes
within the area or at the entries and exits to the area, and neither there
Is any need for a large installation of a charge processing systemfixed
facility., The, charge ,contraol station call ect he char.ge delvi ce state

i nf or mat | BAvehementt &ﬂ&%@ﬁﬁﬁﬁﬁ%’é\g 8h HSER A% CASLIYHITEIYS know
whet her or not recogni zing the position of the charge device by the ground
posi ti on awtane ofhthedalance. possible, and it is possible to automatically
check deductions caused by a halting in the operation or renoval of the
ground posi ti Qlaitet 34 ofrthenpresentineedion ds avchar gd proeessicige sy stesnand,
naturally, charge errors caused by a irregularities in the ground position

det ect nggi’f@@i@edﬁs@z‘iﬂ{:@ﬁ gHatge @r@c@Sé@%&iévﬁée Y e3pehrtiedeby izotsepegause
ay

the toll ment nmediumis the storage ans, and the toll Ppaynent

Pr ocessi gy h§neéd 'dh E%d%ﬁngpﬂng?ygr&&%c%%'bta B QAR+ El'étﬁtz%ﬁgté)' |

paynent is not a conplicate e control station co ct’s the

char ge deyl i ' . ' ' is
means o ErGOERLPEB A0S YAk 728 T oftttahisAfior BRAGERE ReiaNiRg .
to know whet her or. not .readi ng.an g b e ,Sstorage nea S

boss! bl . STeAEPECLERETOBMAiAn SIS, AP8e L0 resOr aBRdnePBRa O and 1 ¢ i s
possible to automatically check .73 0 4 JUL 200 l.ons caused by
destruct | @wréngrwwdcﬁreﬁ@%qxén@@uhﬁ@maam é%ﬁﬁ%i},é\ R3O or der
to avoi d charge deductions and, naturally, charge errors_caused by a

br eak downconttlemeaasge’ 1 fior gerematmpasRtipn tation i pmaatincsiriag. 1 is
a bl ock di agram show ng the conceptual structure of an automatic charge
system 10cha1:geﬁimgessmg1dembmifman afea hred jwadedrbvy iareerspemifyifigy. 2 is a
bl ock di agram showi ng the schematic structure of a general center

o oot s o it oot 5
I n-vehi cl gogRTSARI dtectify MEMPIANTBATI0-FI6) BAUCArdd §pbeffying

information of the storage means, and notification means

(710,711,SP,704) for notifying a user as to the position relation

information; and a transmitting station comprising public notification

information storage means for storing area specifying information,

and transmitting means for transmitting area specifying information of

the public notification information storage means.

Consequently, the notification control means (702) generates
position relation information in a charge processing device (701) that
functions as a notification device for an area represented by area
specifying information (charge area information) of the storage means
(CRD). The notification means (710, 711, SP, 704, 724) reports this

position relation information. As a result, a user of this charge

processing device is easily able to be aware of the existence and
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enbodinment. Fig. 4 is a flow chart showi ng the flow of i nf or mati onl) 4 JUL 2002
transm ssion processing executed in the general center in the first
enbodinment. Fig. 5is a flow chart showing the flow of processing to decide
a area in which a charge is applied executed in the in-vehicle device of

the first enbodinent. Fig. 6 is a flow chart showi ng the flow of charge

S an | BRBUION A aRPERIEA FrR AR ARE TG LA HSER FRLETS infbghe ageari g o
B, ey . sk s o e 5
easily decide in good time whether to enter the charge area or to alter
the route.

Moreover, the transmission means (740, 741, 732) of the
transmitting station (730) transmits area specifying information of the
public information storage means (FDB), and the communication
means (ANTt, 708, 706) of the charge processing device (701) that is
functioning as a public notification device receives the area specifying
information, which is then stored by the storage means (CRD, 702). As
a result, if the transmitting station (30) alters the area specifying
information of the public notification information storage means
(FDB) in order to alter the position or size of the area, the area
specifying information of the charge processing device (701) also
automatically changes to altered information. The transmission of the
area specifying information is simple and the altering of the
information is also simple. Because it is possible to transmit area
specifying information to all charge processing devices (701) that
might possibly enter the area from a single transmitting station (730)
covering the area and its environs, the installation of the system
elements is comparatively simple and the reliability of the information
notification is increased.

Claim 35 of the present invention is a charge processing system
provided with: a charge processing device (701) carried by a user or

mounted on a moving body and includes means for detecting a
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Fig. 9 is an imge di agram showi ng an exanpl e of a charge appli calf 4 }m_nezaaz
of the second enbodinent. Fig. 10 is a flow chart showi ng the flow of
processing to decide a charge applicable zone executed in the in-vehicle
device of the second enbodinent. Fig. 11 is a flow chart show ng the flow
of charge processing executed in the in-vehicle device of the second
enbodinent. Fig. 12 is a flow chart showing the flow of infQrmation storage
processi ngr@ungup@mcmt(k‘?d\lﬂ L VaNl-¢R6) deaandu ugtication means b ueeeivingri g.
13 is a flow chart showing the flow of charge processing executed in the
general cenarge atea specifyidgamfodimetion #d 1héide-arehl dvargesirtforimation t he
fl ow of communi cation processing of the in-vehicle device of the third

enbodi nen{AN—Tg?O@m@ ,%tbk@%é 1fleafs €0 Shorimy réb@iv@éﬁ@hﬁﬁ%@'aréhr ucture of
a

an automati c charge system according to the fourth enbodi nent of the

g[ fzgtnhria @gyﬁfg ihfSrmhfidr® (GRID 29621 A @ Pre BB RSB emat i
notification control means (702) for generating position relation
information in a charge processing device for a charge area, based on a
ground position detected by the ground position detecting means
(ANTg, 720-726) and charge area specifying information of the storage
means, and updating credit information in the storage means in
response to changes outside and inside a ground position relative to
the charge area, and notification means (710,71,704,724) for notifying a
user as to information expressed by the position relation information,
the charge area specifying information, the charge information for
inside the area, and the credit information; and a transmitting station
(30) comprising public notification information storage means
(FDB,TDB) for storing area specifying information and inside-area
charge information, and transmitting means (740,731,732) for
transmitting area specifying information and inside-area charge
information of the public notification information storage means.

Consequently, the notification control means (702) generates
position relation information in a charge processing device (701) that
functions as a notification device for a charge area represented by
charge area specifying information (charge area information) of the
storage means (CRD). The notification means (710, 711, SP, 704, 724)

reports this position relation information as well as information
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rel ay device established on the ground in the automatic charge system of
the fourth enbodi nent of the present invention. Fig. 17 is a bloc ﬁlﬁg_r 2002
showi ng the schematic structure of an in-vehicle device in the automatic
charge systemof the fourth enbodi nent of the present invention. Figs.18A
and 18B are perspective views show ng exanples of the installation housing
of a |l anp,ysed for observation Ig. 18A_shows 7 0 4 JUL 2002 the front
surface wfharge grqassngf(]c)harg%am@ant)s ndicadingicharge infosmatiegewathigy am
showing a area in which a charge is applied. Fig. 20 is a flow chart
showi ng tam dreavand aranggearsospssiffinginfarmation dfdhenstoragel medans ce of
the fourth enbodi nent of the present invention. Fig. 21 is a flow chart of
the show (GRDe As awesfult e uiser vftthés eharge processing device is easily able

to be aware of the existence and position of a charge area as well as the

charge amount by the time the user enters into the charge area. The

user is thus able to easily decide in good time whether to enter the

charge area or to select a detour route.

Moreover, when a vehicle leaves a charge area after entering the

area, the notification control means (702) updates the credit

information in the storage means when the vehicle enters the charge

area or departs from the charge area, and the notification means (710,

711, SP, 704, 724) reports information (balance information) indicating

the credit information to the user, therefore, there is no manual

involvement in the charge processing and the user is easily made

aware of the balance.

Moreover, the transmission means (740, 741, 732) of the

transmitting station (730) transmits inside-area charge information

area and area specifying information of the public information storage

means (FDB), and the communication means (ANTt, 708, 706) of the

charge processing device (701) that is functioning as a public

notification device receives this information, which is then stored by

the storage means (CRD, 702). As a result, if the transmitting station

(730) alters the charge amount and the area specifying information of

the public notification information storage means (FDB) in order to

alter the position, size and/or the charge amount of the area, the
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devi ce operation processing. Fig. 22 is a flow chart show ng the flow of
charge area entry processing of the in-vehicle device. Fig. 23 i b JULN2002
di agram showi ng an exanple of a normal pattern. Fig. 24 is a flow chart
showi ng the flow of charge area entry processing in the on-ground
installation. Fig. 25 is a flow chart showng the flow of ID inquiry
processing of the in-yehicle device. Fig. 26 is a f|low chart show pg the
flow of | Mformaatignppbthe shagge pragessing devdced<Odyplsa aurt@nmtlgaﬁynd
device. Fig. 27 is a flow chart show ng the flow of position inquiry
processi nghangebédoialtertd ihforration. The trassinission ofthéarea spadifigrige
flow of position inquiry processing in the on-ground device. Fig. 29 is a

ot et S paraiderpiarcpun duconipempleart e,
depar t ur e3 RePRES Bf fHe i fOPRA5H18'A18b SBVTIE: Because it is possible to

transmit area specifying information and charge information for

within the area to all charge processing devices (701) that might

possibly enter the area from a single transmitting station (730)

covering the area and its environs, the installation of the system

elements is comparatively simple and the reliability of the information

notification is increased.

In the charge processing system according to claim 35, as item
35A, the notification control means (702) transmits the updated credit
card information as well as an ID of the charge processing device (701)
that is functioning as a notification device to the transmission station
(730) via the communication means (ANTt, 708, 706). The
communication station (730) includes unpaid data storage means
(CDB), and the information control means (732) of the transmission
station (730) is able to make a record in accumulation manner of
insufficient payment credit information, for received ID address, in the
unpaid data storage means (CDB).

Consequently, on the basis of the total recorded (unpaid) data of
the unpaid data storage means (CDB), the area controller is able to
issue a warning that an insufficient amount has been collected and/or

to perform the collection of the outstanding debt. Thus, the task of

controlling the area is simplified and made more economical.
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76 04JUL2002 Fig. 31 is a perspective view show ng anot her exarrpllg

i nstall ati on housi ng of an observation |lanp. Fig. 32 is an expl anat

of the

Ay JUL ey

showi ng an exanple in which the observation lanp is installed on a vehicle
nunber plate outside the vehicle conpartnent. Fig. 33 is an explanatory for
expl ai ni ng an observation |lanp on a vehicle nunber plate. Fig. 34 is a flow
chart showi ng the flow of violation detection processing in the on-ground

i nstal | ati on. IFclaine 85 er itesn GHA difathexchangeiprpaessing kyatame astitent ur e of
an observation device of the fifth enbodinent. Figs. 36A and 36B are |ine
drawi ngs 35Byiing notifitetonatoretrol anpanki (FO2} ranhmits the fadtethstere the | anp
Is on, while Fig. 36B shows a state where the lanp is off. Fig. 37 is a

38D are line draw ngs

—f1 ow charénggomgq)éehﬁn{é@évmfo a%ﬁ) hPda, ORH G £ ths gg@%@idl osrtio%h

tion device display

38B, 38C, a W ng an obser

38A,

on in'a o Be R A B Sl i IR RN A RL AR e e

anot hor cianstRissfoR siRbHLG0) Mial e cARBHIMRRLATMERS (ANTE 708

shows
ned on

i s 2y SE0Ga TR BT IS OB YAt (A iR A Bt AL SRR ra)

tt .07
PEEIN eans (TDB), and the information control means (732) of the

transmission station (730) is able to update the data for the

accumulated number of entries in the accumulation storage means

(TDB) to data of a larger value, every time it receives a transmission to

the fact that an entry has been made into a charge area.
Consequently, on the basis of the data stored in accumulation

storage means (TDB), the area controller is able to calculate the

number of entries (number of vehicles / time) into an area, estimates

traffic volume parameters such as the congestion or changes in the

congestion, and use this for traffic volume information collection and

traffic control.

In the charge processing system of the above item 35B, when the

ground position changes from inside the charge area to outside the

charge area, the notification control means (702) transmits this

departure from the charge area to the transmission station (730) via the

communication means (NTt, 708, 706). Each time the information
control means (732) of the transmission station (730) receives a
transmission about the departure from the charge area, the

information control means (732) is able to update the data for the
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0 4 JUL 2002. Fig. 39 is a block diagram show ng the schematic spr#lsm% &
a supporting device. Fig. 40 is an imge diagram showi ng a area I'n 0
charge is applied according to the sixth enbodi nent of the present
invention. Fig. 41 is a flow chart show ng the flow of charge processing
executed in an in-vehicle device of the sixth enbodi nent of the present
invention. Fig. 42 is an_expl anatory diagram for expl aini g the area of a
checkpoi mccumylatez] naumaber of deparfuresiimthe aecumulationssorage myeans
operate an in-vehicle device. Fig. 44 is a flow chart show ng the flow of
processi (G1B) tpetstncofarlatger daluecevérgtime it seaoivawgdtratisigrissioshtov ng
separated area in which a charge is applied. Fig. 46 is an inage diagram
show ng gharéffed tthdt £ BlepartardBassheen made from a charge area.
Consequently, the balance when the data for the accumulated

number of departures in the accumulation storage means (TDB) is

subtracted from the data for the accumulated number of entries in the

accumulation storage means (TDB) shows the retention volume (or the

volume of congestion when traffic is congested) ,inside the charge area,

of vehicles in which the charge processing device (701) that is

functioning as a notification device is mounted. The time differential

value thereof shows the speed of change (i.e. a tendency towards

congestion and a tendency towards easing of congestion) in the

retention volume. Based on the data stored in the entry accumulation

storage means (TDB), the area controller is able to estimate traffic

volume parameters such as congestion within the area or changes in

the congestion, and use this for traffic volume information collection

and traffic control.

Note that instead of counting the number of entries into an area

and the number of departures from an area separately, it is also

possible to increment the retention volume data for an entry and

decrement the retention volume data for a departure. In this case, the

retention volume data shows the retention volume within an area

directly, and the time differential value thereof shows the speed of

change (i.e. a tendency towards congestion and a tendency towards

easing of congestion) in the retention volume.
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applied that can be altered and noved. Fig. 47 is a block diagrangh mﬁq%
the schematic structure of an in-vehicle device in an automatic r@éL 02
system according to the seventh enbodi nent of the present invention. Figs.
48A and 48B show exanples of an I C card. Fig. 48A shows a magnhetic storage
type card having a nmagnetic storage area, while Fig. 48B shows an IC
storage type card havi an | C storage portion, Figs. 49A ,49B, and 49C are
per specti ve laig 3A f&@ pressnim eentionts a Abasge RMasesEnE deylse an
observation lanp. Fig. 49A 78 0 4 JUL 2002 shows the front surface, Fig.
49B showsartied byra sset arancamited gn & Movingedy memprisihg: entansed from
a plurality of lanps. Fig. 50 is an i mage di agram showng a area in which a

coe o LSRR, 70 70 ey et hound st o geméassccess 9
(CRD, 702) for storing area specifying information and credit
information; relative position determining means (702) for calculating
whether a ground position detected by the ground position detecting
means is inside or outside an area represented by area specifying
information in the storage means; interruption instruction means
(IGsw); time measuring means (702) for measuring the time elapsed
inside an area during a period in which there is no (Si = H)
interruption instruction (Si = L) from the interruption instruction
means; and charge processing means (702) for updating the credit
information based on a value of a time measured by the time
measuring means.

Note that, in order to make comprehension easier, symbols of
corresponding elements shown in the drawings of the embodiments
corresponding to the present invention are added for reference inside
the brackets.

Consequently, because the toll payment medium is the storage
means (CRD, 702), and the toll payment processing is performed by
updating the credit information, the toll payment is not a complicated
matter. Even if the road network inside the charge area is complicated,
there is no need to provide tollbooths or vehicle transit determining

devices on a plurality of routes within the area or at the entries and

exits to the area, and neither there is any need for a large installation of
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Fig. 52 is a is a block diagram showi ng an outline of the systemstructure
according to the eighth enbodi nent of the present invention. Fig. §34i LaZUUZ
bl ock di agram showi ng the structure of the vehicle notification devi ceJEEJ
shown in Fig. 52. Fig. 54 is a block diagram showi ng the structure of the
notification station shown in Fig. 52. Fig. 55 is a flow chart show ng a
portion of the notification contrgl qperation of the notification control
ECU show chargg pmwessing system ﬁxeaoﬁ% Bft showing the remaining

portions of the notification control operation of the notification control
ECU shown i n Foyexampls, ¢f asinmpleachange i$appliedwore vehaclepey wihich af t he
public notification processing of the controller 32 shown in Fig. 54. Fig.

58 is a pilergd prosdssinpodevidwisumaunrted,civhien the chargetisarppliéddn 59 is a
flow chart show ng a portion of the charge control operation of a charge

ool Saphréin o tdlaporbrmne Gevchbicsendim hotle sharges 1

ECU. area, the charge is also increased for residents of the charge area,
people working inside the charge area, and when vehicles are parked
in locations where they have no effect on road congestion such as in a
car park, which is unreasonable when the charge is supposed to be
applied to a vehicle driving in the area. To counter this, a method in
which the charge to residents of a charge area or people working
inside the charge area is reduced by a fixed discount ratio may be
considered, however, there are various relative ratios of parking time
and traveling time depending on the person, and a person who parks
for an extremely short time, for example, is treated extremely
advantageously.

Therefore, in the present invention, there is provided interruption
instruction means (IGsw), and time measuring means (2) for
measuring the time elapsed inside an area during a period in which
there is no (Si = H) interruption instruction (Si = L) from the
interruption instruction means. In the case of a vehicle, the
interruption instruction means (IGsw) generates an interruption
instruction (SI = L) when the vehicle is parked and measures the
elapsed time when the vehicle is not parked (Si = H). As a result, when

the purpose is to charge for traveling on a road, a reasonable

relationship is created between use of the road network and the
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Fig. 61 is a flow chart showi ng the operation of public notificatioE 0
4 JUL Z002 processing of a controller. Fig. 62 is a flow chart shdw rﬁaZUDz
portion of the charge control operation of a charge control ECU according
to the tenth enbodi nent of the present invention. Fig. 63 is a flow chart
showi ng the remmining portion of the charge control operation of the charge

contr O, FERBHRESLER (LB GRIg, oot e Che present et on,

G 66 15 a Mlownchdaf BeameRntaNEaGntS AFhates grceRsing device
carried by a user or mounted on a moving body comprising: means
(ANTg, 720 - 726) for detecting a ground position; storage means (CRD,
702) for storing area specifying information and credit information;
relative position determining means (702) for calculating whether a
ground position detected by the ground position detecting means is
inside or outside an area represented by area specifying information in
the storage means; distance measuring means (702) for measuring a
distance moved within an area; and charge processing means (702) for
updating the credit information based on a distance measured by the
distance measuring means.

Consequently, because the toll payment medium is the storage
means (CRD, 702), and the toll payment processing is performed by
updating the credit information, the toll payment is not a complicated
matter. Even if the road network inside the charge area is complicated,
there is no need to provide tollbooths or vehicle transit determining
devices on a plurality of routes within the area or at the entries and
exits to the area, and neither there is any need for a large installation of
a charge processing system fixed facility.

When a charge processing device is used in a vehicle charge
system for charging in accordance with the distance traveled inside a
charge area, the charge is made on the distance traveled inside the

charge area and the increase in the charge amount is automatically

stopped when the vehicle is parked. Consequently, there are no
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processing. Fig. 67 is a flow chart showing the contents of interf t4pg£U 2002
processing in response to wave signal reception of a charge control .
Fig. 68 is a flow chart showi ng the contents of interrupt processing in
response to an i ncomng signal froma conmuni cati on device or nodem unit of
the controller unit. Fig. 69 is a flow chart show ng the contents of

repeatedly executed "fare collectjon and vepent history col | ection of

t he cont rB]lCF@ﬂSlﬁ'ﬁﬁmCleﬁ)&EltR(m Wldofnfﬂ@ amwru\msiaméorkmg
enbodi ments of the present invention will now be described 80 04JUL2002
in det ai | inithe adheirgecarsa andeothertpeoplaw ngs. (First Enbodi nent )

In claim 38 of the present invention, the charge processing device
further comprises notification means (710, 711, SP, 704, 724) for
notifying a user about information representing area specifying
information and credit information. A user of the charge processing
system can be made aware of the existence of a charge area before
entering the area as well as of the credit information, simplifying the
user’s choice as to whether or not to enter the charge area.

In claim 39 of the present invention, the charge processing device
further comprises: notification control means (702) for generating
approach information that a charge processing device is approaching
an area represented by area specifying information based on a ground
position detected by the ground position detecting means and area
specifying information of the storage means; and notification means
(710, 711, SP, 704, 724) for notifying a user about information
representing the approach information, the area specifying
information, and the credit information. Because a notification is made
to the effect that a vehicle is approaching the charge area, a user is able
to choose more reliably and with more leeway whether or not to enter
the charge area.

Claim 40 of the present invention is a charge processing system
comprising: the charge processing device according to claims 36, 38 or
39, provided with communication means (ANTt, 708, 706) for

receiving area specifying information, wherein storage means (CRD,
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In the first enbodi nent, the present invention is applied to an agtlegﬁ i 2002
charge system for perform ng charge processing automatically for icle
that has entered (i.e. driven into) atoll facility (i.e. an area in which
a charge is applied) using road - vehicle intercomunication carried out

bet ween an in-vehicle device and an on-road device. Note that the automatic
charge systemused in the present enbodinent is a systemfor settling a
toll or tW@Z)ist@remrmwe@gammspamfymnganﬁ@émmpnhandm dransmittéagmount ed
in a vehicle and an on-road device installed on the road. Fig. 1 shows the
concept ofstatiens{Z30)ttva¢ inthades bl notifieajensydoemationfstohager esent
enbodi nent. The automatic charge system 10 of the present enbodi nent

. SPEJB’,CTE) efgrostosth wea%gaé inceiferenadtoan@rid ovi ded
with a GPS antenna for receiving signals fromGPS satellites 20, 22, and

S ek R e T
5l LXe BRRORR N AR EIR RYE b Iy SR gl ing coeT v,

al so has a ground wave antepnng 44 far,.ground wa i6ation. The

i n-vehicle de -%S%uaeﬁacﬁﬁeﬁﬁ@nmyhﬁgwsnée%%@f? Qfﬁ ichit is
nount ed using GPS.signals fr the GPS satellites,.20, 22, and .24, d
{ransm t s FATSTHHRE &AL O (3 D dArOAMELS AERaSPAGHE g alar aation: of the
general center 40 perforns the charge processing 81 0 4 JUL 2002

(cal cul at ippHelic netificetiendanfornvation sdorage guepns{tifdBpdlbased on t he
recei ved position of the vehicle 32, and transnmits the result thereof to

t he i n- veldoshmunidattoR@neans (NIt H08; 7@ eof thee 8hapge fprovessing devikesed
on the received result of the charge processing. Note that it is also

possi bl e {801} hecdives the él@&b@p@@f%’ﬁi Gimiatiorg evieicd] i storsd banl y
e

the result of  the toll PR transmt . As is shown in Fig. 2, the general

cent er 40 (Rel:AblABEeHeafis (TRI! 70D), A8 et # tiRobaimleinig 8rddBn The

center control deVice 100 ‘s sfructured froma m croconputer nprising a

CPU 102, W : i : :Each of
these is onn%gﬁgaﬁ%éqﬁgrﬁg%%g%ﬂgﬁpﬁﬁéf %%%%éc gnot}-hgg?gggan be
transferred, bet ween ch. te th RL.O i thne that is d i bed
bel ow 15 SaBARTh RS Ren Bicar BHRR) ShrEREL B Sl R RCeb Bongnid 8L cos
commun; cabiBnoflr Eee R ARG PRI BEITHAT I AP B AR i ChprgeGre
conmmuni cati on device 120 i intended_té)léde ect its oivn pqsition, nanely,
t he posi tm@cwsmgeggém@ea%amt@ma@c Y%‘W@Sa fiega |inforerEan. GPs
satellites 20, 22, and 24. The ground wave conmuni cation device 122 is
i nt ended thekemsmissioyref heareaspecifydagiinformation ispirmgteianddtieng
with the in-vehicle device 30 mounted in the vehicle, and enpl oys a
wirel ess abterimg cdtthenirferinvztionds elsb singplee Beganesedift is passibletess -
communi cation device is an FM broadcast or an FM character broadcast, a
ggovvn vav eraresmithared specifyidgtiafepmetion tocll chaegmmicwissimg elerices in a
(701) that might possibly enter the area from a single transmitting

station (730) covering the area and its environs, the installation of the
system elements is comparatively simple and the reliability of the
information notification is increased.

In claim 41 of the present invention, in the charge processing
device according to claim 36 of the present invention or the charge

processing system according to claim 40 of the present invention, the
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0 4 JU. 2002 noving body comruni cation device. Menory 124 is al Z@
connected to the input / output port 108. This nenory 224 includ ‘hJUblﬂmz
table 124A in which toll information representing tolls of the area in
which a charge is applied is stored, a map database 124B in which map
information for determning the area in which a charge is applied is

stored, and a user ,control database 124C which js connectable to the

general ceharge deviceisweuntediin alvehicle andtheingriuptiondnstigiaon
controlled is stored. Note that, a floppy disk unit (FDU) 112 into which a
fl oppy disteansspexiortns arbitevraptien) instrueéicmbyrbeihgintercenmedited nedi um
and al so renoved is connected to the center control device 100. Note al so
that the wifle¢heidt§ opttatith d¢theiipedtioel AGEw) Wl the vehieleritten to or

read froman FD using the FDU 112. “Accordingly, it is also possible to

record in advapggehi@ritly? G5scd Uk ﬁ%&g&ﬁﬁ%@oﬁféy L8N =a'ngF1§) W t hout

storing it inSrde tthe certer control nd to execute the

A ZEGZEL%Eﬁéiaﬁgaﬁgkﬁeéﬁﬂéﬁa?Bﬁi‘é%era{%ﬁ%{rlﬁ%gﬂﬁﬁﬁté %enéﬁdéﬁ%ﬁ%@é?&; ce
' [ 100, .and.

(imst ai 1) TR 1S ShAGSE G5 R I BEIRdRH R FHat B SrPRAL: 1L ARTKas: Patled)

ar e al 50 VAT HRe SO Br{hShRIEeRE EAVEING O Act OahcR TEBRETOBRE | cal

di sks such_as MD, MO and the |like as a recording nedium_and_ if these are

used, a amlatorehipds createdbeswesn use oithevoed netwark ankk thay be used

instead of or in conjunction with the above FDU. 83 0 4 JUL 2002 Next,

the i n- venindentlef the t61l toi be priddescri bed. The in-vehicle device 30 used
in the present enbodinment is one in which the present invention has been

appl ied to a @hngd? oftle presehbinpention ia lcbiirgeassocdssing sysitentat i on

using inmges and sound to a driver. The invehicle device 30 In¢luding a
navi gat | %ﬁlﬁ)ﬁﬁﬁﬁ%%@%ﬁﬁ%& ﬁ?o&@éfsihgsdéw@“h_c@@f&n" fo i 8y, d& o2 i n
order to exchange *Signal s th the on-road devi ce. is showmm in Fig. 3,
the i n-vely | 30 A i i i t pr esent

embodi ment 1 2 Bro it (At Bl ls DANPE R, 2T

m croconput ek <o | Si . 04 2 i out put
(170 porecBhuiReg sbbeMibeirirmitien ek tByeBBindons R Thit
commands ata can be transferred.between each. Note that the.RAM 204 is
backup. RAMDtoras Teteidied AReRSDRGHIHNE ISPy mAIrBi ANsa HANSTHE BN ont s
of the informatign stored therein are backed up (stored). A floppy disk
unit 236 ﬁﬁb%(ﬂ&@)&&tﬂ@ﬂ%ﬁeﬁ Iialﬁlﬁﬂs)}'l céuopngfommﬁenis’c@éag@d and al so
renoved is connected to the input / output port 208. Note that the

pr ocessi myeanst (H2Bddd2B) beristeting ares specdying infermationrandt ored in the
ROM 206. This various data and the processing routine described bel ow are
abl e t o hmmmunécationaneassd 740 73dn 78R) dor tpansmittingerieass padafying
Accordingly, it is also possible to record in advance the processing

routine dedorirteibhelfahieopublichotifidation shfstmation RddagiSmernts.t o execute
the processing programrecorded on the floppy disk FD via the FD device
236. At aTpAkeyAkntly, theSsaheoperftiShan@ efitis @s idtiidtabove fortieth
embodiment are obtained.
In the above charge processing system, as item 38A, the
notification control means (702) transmits the updated credit
information together with the ID of the charge processing device (701)

to the transmission station (730) via the communication means (ANTY,

708, 706). The transmission station (730) includes unpaid data storage
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0 4 JUL 2002 (unillustrated) |arge volune storage device such as a hard
disk to the control main body 200, and to store (install) a proge Zhﬂgz
program recorded on the floppy disk FD on the (unillustrated) | rg IQWQ
storage device and then execute the processing program There are also
optical disks such as CD-ROMs and the |ike, and magnet oopti cal disks such
as MD, MO and the Like as a recording nedium_and if these are used, a

CD- ROM dewieaas GaDd), ams&l@e Lagonma@@n gengrok mm&@&?g)wb @sed inst ead
of or in conjunction with the above FD device 236. Note that the in-vehicle
devi ce 30ransmissian atationg@3i0) makes enredond of meesamuletesb insefficiemt be
connected via an input / output port to (unillustrated) a |ocal area

net wor k fieayuednicteedit itftSrsaticre tHa0it has becoivedanthd [Dhadldiescl e havi ng

a GPS ant'enna 220A nmounted on the vehicle is connected to the input /

t put 7 i ' ' ' i 222 havi
ouL o, bakel0B Itisyn LSS COBy of 22 havino o

ground wave antenna 222A. ng nounted on a vehicle

5, ended Loctiebatere SRIHLIANIC0rH OB SheoRTE T MR gl grount
R T R N R e R R A

conmuni cati on devi ce. te that ap.exanple of this.wireless co ation
devi ce i JSAHERWAIZHBEKIAIAT ARSHINCIE @é@&urbfrgaacbs@nc ﬁ%i&gw eor
communi cation,  and tel ephone circuit comunjcation such as in a noving body
communi cdo parfesmdhe oaliertion pfithesoustanding debtdéhuse the task g
04JUL2002 novi ng body such as a portable tel ephone or a car phone or the

li ke may d:(mirmﬂgngd:hemereﬁ imslidnpgiﬁed:am@mmdeimmrdeﬁdarmmieal.so t hat

wi rel ess communi cation (conversation via a tel ephone circuit) can be nade
possi bl e vi a Jihthe ohugge mc@syirtgesgﬁtd@ﬁ; wsdtetrn88 Be the b téfidaiohel ephone
devi ce outside the vehicle. Menory 230 is al so connected to the input /

out put pQidnt#e$ mgﬁé(VBZz)'tﬂbr?éiﬁiﬂsrméJ% thaltdrl eh#B) Bladber mnalleGhtbo! |

information representing tolls of the area in which-a charge is applied is
7 out 2"552%‘Q?éﬁgé%ﬁ?k@%@?ﬁﬁ@%ﬁ?ﬁdﬁﬁ%ﬁﬁ%%@%@%ﬁ”@?ﬁ%ﬁﬁ? Al o |

i. e _a.dj- i 24
orows g AL o AL R AP PR oD

i hSi devi 22 i i 228A.
pfé'vfgi ﬁSvd ih ”MWSZ“%M%E%ES ﬁANri ‘@%j@aﬁﬁ@@-iﬁﬁ 8%%6{%@%&{@ as
' ice. T ' [ 224 '

ot o mat ISSAGOM A ineTades acchmBuLeRoB oTaBeHBC RSP M BBE il 0g sound
signal output fromthe device main hody 12 into a drive signal for the
speaker dpgarmadien comtrohmenns (4 ohthe transmission stadtpm 4736kisbove

menory 230 may al so be stored on a storage nedi umsuch as a floppy disk
usi ng t habledppypdiatk thevdata frasthe total nuarkerof entites dén. the

accumulation storage means (TDB) to data showing a larger value,
every time it receives a transmission to the effect that an entry has been
made into a charge area.

Consequently, on the basis of the data stored in accumulation
storage means, the area controller is able to calculate the number of
entries (number of vehicles / time) into an area, estimates traffic
volume parameters such as the congestion or changes in the

congestion, and use this for traffic volume information collection and
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In addition to these, an I1C card read / wite device 234 capabl
I nserting and detaching an I C card on which toll bal ance mfornaquﬁluknng
the like is stored is provided for the input / output port 208. In the

i n-vehicle device 30, an I D code conprising a vehicle nunber and the 86 0
4 ~u~ Zooz like as well as fixed data such as information on the vehicle
nodel and the |ike is stored in advance in the RAM 204 and ROM 206. The

i nvehi cl Bagdgic@ntzolrefers to the toll balance information on the IC card
232 loaded into the IC card read / wite device 234, and wites toll

bal ance i nf oimthe chargetprodessing system, &s abevedtenr 38Cpmebandhear d or
credit card is applied. Note that the nounting position (attachnent

posi ti ongrefindhposition thargdaiefrom idGide thetchaxggd arkd ¢o britsiderthehe

vehi cl e Tnstrunent panel as descri bed above is sufficient if it is

in a pos&ﬁafng%@é etHd nbﬁf?é%it?oﬁ%di‘it?@?ﬁ%‘aﬁé g?‘@? trigmifdatgsound using

t he antenn or exanple, it may be nounted i e the vehicle at the rear
seat or h
cepar at JEPREHE urfeé%cﬁﬂ‘lve?#%?n%?afé‘a $6.J5F; SRESHSRIOR sTRORT AR TS the
antenna. |f the.in:vehicle d t t wi t.h a separate
veht o CHBTHCREOR %W%ﬁ%@ﬁtiﬁé 746). ethy il thR b TORtAHe R, he

ant enna onI n the i u panel or  at 0Si towards the rear seat
or the I‘?% @6@5‘&(&%&& 5@\%‘3 mltsﬁlembég@a {7@2’& TECEREESfAt enna has
been mounted is regi red t he mounti ng position information. Mreover,
when theﬁﬁ@ﬁmlsﬁtpm@ 6%?&1*1:}1‘@ e ghazge avese shedsdormatieni cl e
battery to the in- vehlcle device. It is also possible to enable the

i n-vehi atenttelimeans (Z83)iis abliate wpdate e idetarfoat thentatat mumbereof ear

month, date, as well as the current tine froman unillustrated clock built
into thedgpa'rtth@sﬁh thwaectihatlation sheragemedns ¢1TPB) to ddtalshowiihgs are

stored in nenory in both the in-vehicle device 30 and the general cénter

40, 87 g Parﬁe’ﬁzéﬁfé fifne it réGives & RATHMIBiIOA D fife bt thRt@s to be
stored int device that perfornms the calculation of the toll to be

char ged ‘Télgéfﬁﬁ% ﬁaglb%(én &ﬁi@ﬂlﬁh Q%Ha‘i'%e%.t oll information is obtained
ion,

by conmmuni
Consequently, the balance when the data in the accumulation

storage means (TDB) for the total number of departures is subtracted
from the data for the total number of entries shows the retention
volume (or the volume of congestion when traffic is congested) inside
the charge area of vehicles in which the charge processing device (701)
that is functioning as a notification device is mounted. The time
differential value thereof shows the speed of change (i.e. a tendency
towards congestion and a tendency towards easing of congestion) in
the retention volume. Based on the data stored in the entry
accumulation storage means (TDB), the area controller is able to
estimate traffic volume parameters such as congestion within the area
or changes in the congestion, and use this for traffic volume

information collection and traffic control.
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nanely, the toll tables nmay be stored in the nenory of one of the invehicle
device 30 and the general center 40. The operation of the presentﬂl,JHL 2002
enbodi ment will now be described. Firstly, the operation of the groun

side, nanely, of the general center will be described in detail. In the
present enbodi nent, the general center 40 transmts information for charge
processing to_the_in-vehicle device 30 _nounted on vehicle 32. As is shown
in Fig. 4, i Nefedhatdostead ofsaumntingsthe nwmbesof erbiesmta anares r om cPs
satellites 20, 22, and 24. In the next step 302, the general center 40

det er ni nandi the nembet efalepapmesifvont arr afea separatealyt itdis also | ongi t ude
Po), and generates GPS correction information. When the size of an error in

the GPS pogsille tbrigrerehterPthe aeRtidasy dhimeZdlatnfordnientrgragd the GPS

correction information is used to correct the error. Becausé the general

center 4fetfeimetftdherdteAtidn b@uﬁ?@c{a‘%ﬁr t4 ERPAHArET s GasadlBet O
detect any varitation 1n the GPS signals of the S satellites 20, 22, and

24 10 ASehitin Setod0 tat MRS AR Aorti gl SAALEABIOAATRR 2B 1] o 2

charge is applied (area 1n I'S read, and the GPS
correctign informakipn s trapsmtied together wth the.area i ich a
char ge. | itastlir i R tidhe HiErentiEl valHe thepedbaios it Bheelt &F on Can
be perforpned by.FM broadcast or by a tel ephone ciircuit., 88 ~ 4 JUL 2002
The ar eaCRANGRi(ER- 8 t€ W towgisceongesiinn e 3 tendeney toxvards, | n
which a charge is applied (Area) forned froma plurality of predeterm ned
areas. Feasiogaaprengestion)rngthe petendiomyaletmeen a city center area and

t he suburbs and these areas becone snaller the closer they are to the city
center area. Chaimdhpf ¢hefpreseatiinvenition és andhayge prapedsing devesd of this
type is shown in Fig. 7. The ground is divided into 7 areas. In the center
portion ¢emgpribirgt storageandanSqXIRB)dorrstesiy ctedit irdfodntationt eeadi ch
substantial I'y donut shaped circle concentric around and adj acent to the

outer pey iwbﬁé)tn@fanfsg?gggg@ré«ehaiﬂ'gvdfé@ﬁt infogaaLdefiomsStite §t&¥%ﬁg@gti al l'y

donut shaped circle entric aFound and adjacent to the oute eri phery

{ne' ar e AN CRD BV eI MBS RIRE Db R SRl "
(he’ar oo GREM BB ey i 720 R Gen ekt ER oA °

itions on,the boundaries of th the.areas B, C,

D oy ghtdi B8t Atea) Chanse i aicasini sarans (RPSE A sidahe iRl o

positions. Specifical]ly, jf an pQsition on a boundary_ line of the area A

with t hea%gcg;ggan;,e witpa g]lﬂarg_e ,tgﬂdgmcggdnggrmat\ig;@;m e storagemeans ai ght

| i ne passing .through the points Al and_Ai+1 can be expressed using the

fol | ow r@Rg})maaﬂle( read gymrite preang (45) in agsppnsedvayafficir ai - axe)
(1) Accordingly, it is sufficient if the area Afulfills the follow ng

condi ti orlsaxge area/-and dommuxedationaveans @RYANTYZ08;706)doe) < 0 89

transmitting information on a state of a charge device (i.e. card reader
is normal, card is present) including whether or not reading and
writing of the credit information in the storage means is possible while
in a charge area.

Note that, in order to make comprehension easier, symbols of
corresponding elements shown in the drawings of the embodiments
corresponding to the present invention are added for reference inside

the brackets.
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O 'r JUL Z002 wherein, i =1 - (m-1) m a nunber representing a point of
the last position on the boundary line. Mdireover, the area in whi ﬁhgaJUL 2002
charge is applied information is set for a area in which a charge’i

applied (Area) formed froma plurality of areas, however, it is possible to
set a different charge anount for each area. For exanple, it is possible to
I ncrease the _charge anpunt in accordance with the proximty to the city
center, or tEomsegueanttychecaiasethetoll paxmﬁmﬁczlwm frags of
times of use, or to alter the charge anmount in accordance with the |evel of
congest i nreans (ERDY, taard tthe tohlapgynaemti processingisiperformed ke | ength of
time of use. In the description given below these conditions for setting

t he charﬁgd@mw%&hér@ed@t hq@ﬁﬁbﬁ@k@tﬂ'\@fto@gldghhéﬁﬁié abta ehailicakdthr ge
n

cal cul ati conditions). The first charge c ulation condition is the

purber et e atga g Shan s ansieadted Sl | Tor
ent r D100, {¢ eREIA8 tr&RE MG thef %g)ﬂ{e E8mmunication means (702, ANTt, 708,

706), and is able to know whether or not reading and writing by the

storage means (CRD) is possible, namely, whether or not charge

processing is possible, and it is possible to automatically check

deductions caused by destruction or removal of the storage means

(CRD) or read / write means (705) in order to avoid charge deductions

and, naturally, charge errors caused by a breakdown in the charge

device.

Claim 44 of the present invention is a charge processing device
comprising: means (ANTg, 720 - 726) for detecting a ground position;
storage means (CRD, 702) for storing credit information, charge areas,
and charge tolls; charge processing means (702) for detecting whether
a ground position detected by the ground position detecting means is
within a charge processing area, and updating, in accordance with the
charge toll, credit information in the storage means in response to the
traffic in a charge area; and communication means (702, ANTt, 708,
706) for transmitting charge device state information including
whether or not ground position detection by the ground position
detecting means (ANTg, 720 - 726) is possible while in a charge area.

Consequently, even if the road network inside the charge area is

complicated, there is no need to provide tollbooths or vehicle transit
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90 04JUL2002 If the charge condition is set in this way, the charge

anount increases as the nunber of entries into the central portio &fJylh<002.
area in which a charge is applied increases. The second charge cal cul ation
condition is the length of time staying in an area shown in a table
indicating the tolls for each area in table 2. Table 2 AreaChar a

Anmount A150 / enB90 /., enCo0 / en?go . enE90 / enFl0./ enG / en |If_the

char ge coptarmunngdsyvicesons p ua@/(,lt)f RE ToRHes v ERS0ANG akaacatad the t he

l ength of time staying in central portion of the area in which a charge is
appl i ed emiriesmansl exiis torhedarsaa gl neitherathene iscmny mesd far aHargevel o
congestion shown in a table indicating the tolls for each area, while the

T Tavel o e e b an (L Brnat vl i he: hver ags Spbcd w thi 12t he area)
shown | ne@gnfrdflstatiBfl EGlleds theech At gs devrice sedtedirforntdiohteahshifttedar ge

by the communication means (702, ANTt, 708, 706), and is able to
know whether or not recognizing the position of the charge device by
the ground position detecting means (ANTg, 720 - 726) is possible, and
it is possible to automatically check deductions caused by a halting in
the operation or removal of the ground position detecting means
(ANTg, 720 - 726) in order to avoid charge deductions and, naturally,
charge errors caused by irregularities in the ground position detecting
means (ANTg, 720 - 726).

Claim 45 of the present invention is a charge processing system
comprising: a charge processing device (701) that includes storage
means (CRD) for storing credit information, read / write means (705)
for reading credit information from the storage means (CRD) and
writing credit information to the storage means (CRD), entry detecting
means (720 - 726, 702) for detecting an entry into a charge area, charge
processing means (702) for updating, in accordance with the charge
toll, credit information in the storage means (CRD) via the read / write
means (705), in response to a traffic in the charge area, and first
communication means (702, ANTt, 708, 706) for receiving a data
request and transmitting charge device state information (card reader
normal, card present) including whether or not reading and writing of

credit information in the storage means (CRD) is possible while in a
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calculation condition is the total distance traveled inside an area when
traveling inside an area shown in a table indicating the tolls fﬁrl'e hzggi
04JUL2002 area. By including tables based on the above charge calculation
conditions in the area in which a charge is applied information, it is
possible to specify both the area and the toll for the area in which a

charge is, applied. Next the opgration | n-vehjcle device 30 wll be
descri beghapge azegh ‘i‘ﬁoﬁtb&egtat%% (?épf gﬁi’{ﬁbnq:lﬁ]ﬂtersr’ﬁﬁﬁorbdocessi ng is
performed at predeterm ned tines %ﬁi/er 1 mnute in the present enbodi nent)
in the icoTEmMWNEaioN DREBNS i 133 fantransmitting edazorequest tat i on

Is received fromthe ground side, nanely, fromthe general center 40. As

was descthideHazgevmroddssing deviee iaord receiving deargebtaterindordtationar ea in
which a charge 1s applied rnformati on and GPS correction information, and

in step fildn thedehgfFé procedsing dedec@sand reteiehal meangl(78BY foecei ved

information is the st recent infornmation. If the received information i s

e o hECKRlg KO BE AT, o IR ORedlogl a0y A hseal e

and,in% e area I n ge Is applre Area) is

br ought Pﬁeﬂgggﬁaggﬁi@s correction data is stored. If, however, the

recei ved is not the nost recent information, the determ nation
|1 58P, 402 L Do g ko L LS 10058, 08,0 R B el i Lhe &S
datc andoid . (X605 ToRUL, ot e, LE) arefead and. f L LR 410 he
c(zllef1 telr tm‘u ﬁﬁp@ﬁiﬁ[@gr ie?éjr(égﬁf é@&nﬁo&?ﬁxr@m@rﬁg@yﬁﬁt tlsh %tottahgogih§ﬁcated

matter. The control station (730) collects the charge device state

information transmitted by the first communication means (702, ANT?,

708, 706) of the charge device (701) via the second communication

means (740m 731, 733), and is able to know whether or not reading

and writing by the storage means is possible (CRD), namely, whether

or not charge processing is possible, and it is possible to automatically

check deductions caused by destruction or removal of the storage

means (CRD) or read / write means (705) in order to avoid charge

deductions and, naturally, charge errors caused by a breakdown in the

charge device.

Note that the control station (730) transmits a charge request to

the charge processing device (701) via the second communication

means (740, 731, 733), and the charge processing means (702) of the

charge processing device (701) is able to update the credit information

in the storage means (CRD) in accordance with the charge toll. The

following should also be noted.
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| ongitude P (t), the stored GPS correction information can be used. In the
next step 412, the determned |atitude and longitude P (t) is matched with
a map database stored in advance and, in the next step 414, the &r‘edUtLoZUUZ
which the latitude and longitude P (t) belongs is decided. Next, in step
416, the latitude and longitude p (t) , the tine (t), and the area are
stored as vehicle location history. In table 3 below, an exanple of a

vehi cl e | ocaltiisrpossibe for ithe dhargeodaviesstateinfermatiom tolincludedhend
Longi tude P (t)AreaChar geYear Mont hDat eHour M nut eLongi t udeLat i t udeA

(1) 19971¢B608IBROSIHGA: 25N35- 20- 13G199711050814E135- 30- 49N35- 19- 58G19971105
0815E135-30- 55N35- 19- 32F199711050816E135- 31- 01N35- 19- 25F199711051124E135- 39

- 25N35- 15- 18R1i8%43441b1d £6FHhe chrrp@Mdévike staffe inddrmatidh fodntludetie JUL

~uuc Note that the "charge" colu in the above table is for identification
dat a rep?ﬁ\ﬁgnti ng whet her or not the charge processing described bel ow has
been pertforned. The [*] synbol indicates that the charge processi ng has

been ber of i hgLAbe 8P Ine hanTeS etk R RS Al e
hi st Ory'crl\cleecfitt’in_tfgxgm%%aorrct].e processing in the in-vehicle device 30 will be
It is possible for the charge device state information to include the
distance traveled inside the charge area.
It is possible for the charge device state information to include the
length of time stayed in the charge area.
It is possible for the charge processing device to include
interruption instruction means (IGsw) for interrupting the
accumulation of the length of the time in a charge area (integral or
fractional time) when the vehicle is not traveling.
According to claim 1 of the present invention, because the
position of a vehicle detected by detecting means is matched with map
information, and a state of entry which indicates whether or not a
vehicle has entered into an area in which a charge is applied is decided,
and charge information for the vehicle is generated in accordance with
the state of entry, the effect is achieved that it is possible to perform
charge processing for the user of a vehicle using a simple structure
simply by generating charge information for a vehicle in accordance
with the entry state thereof, without having to install on-road devices

in all the entry and exit locations such as entry and exit gates.

According to claim 2 of the present invention, because location
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descri bed. The charge processing is perfornmed at predeterm ned thngs. Tt}ﬁ
predeterm ned tines when the processing nay be perfornmed includeVe eML 02
hour, a predeterm ned day of every week, a predeterm ned date and tine of
every nonth, or a predeterm ned year, nonth, date, and tinme. Note that the
execution of this charge processing nmay al so be perforned in response to an
instructjon fromthe general center 40, As is sho in Fig. 6, in.step 420,
by ki nLraaa R nsicaking the dateand tipea v ehic swasD inside d
predeterm ned tinme or whether or not an instruction has been given by the
gener al axea im wbijch a changssis applied isefunthiensletestedrand anentnyg state
conditions are matched. If the conditions do not match, the determ nation
in step #2 irclncgstthesstadedftthe Iocatiore of thendshlicl¢ insidevdveareain
conditions do match, the determnation in step 420 is affirmative and, in

the nextwiiieh é*%&argbﬁsfé ed is devided, thel ffectiis dctieved that Riiery

information is the Vehicle location history list (Table 3) stored in step
?é?gi;ltng':t) %ﬁ%&égltgﬁéﬁ?fﬁé?ﬁfﬁg’f@%ﬁggﬁa %gﬂggg%h%ﬁ?ﬁl at 'é_oé;f(z)r mul a
cpd R S RRNILE G BUn S  wile DERTRARE T
an area, fqrh@q Pﬁﬁflﬁ?%rfr;‘l“i‘ﬂ& %@ﬁ&mﬁ El??lgﬁge;hedfa{én@r W& She charge
calculation fornula is determ ned by the calculation conditions. In fornula

(2) bel &@H@iﬂwoééb@ﬁﬁati on formula is shown as a general fornula
considering areas. (charge ampunt) =f (NA Ns, Nc, ND, NE, NF, Nc, NH N,

NI, t) ... (&rcamdiegrto ofbe presamt inyentien; benause 4dhestate off t he
areas A - G (i.e. the nunber of entries and lengfih of stay for each area
det erm istdecictent yeithaheudtate of comgistianscpused by heehieled ladated

congestion NI : the speed (average speed) NJ : the total distance traveled

wi thi n thetleea drea in Witichad ehapgetis ra? Ihed Hechedbdstirirefr Sthd bffeeharge is

cal cul ated using the cal culation fornu set above and the history

calou aied us ura hi st ds 1
| nf orma is%hetp\eé@t%geﬂgf 8 sssTBlEH) ahsHY %@m—@%héx%%sﬁ%rmsuew S to

step 428 arge ‘processing Is ormed. T charge processing

5 Do TG DS AL IR LSRR AR BN
onlY theafpbenepbrtlihy GF th'all oF cEhidH tn'thd ¥k L LORIE hon 1 From
charge is applied.
According to claim 4 of the present invention, because
predetermined toll data corresponding to the state of entry is stored in
advance in the storage means, the effect is achieved that simple and
appropriate charge information is able to be generated.
According to claim 7 of the present invention, because the
processing state of the charge processing performed when a vehicle
has entered a area in which a charge is applied, which is known from
the position of the vehicle detected by the detecting means, can be
notified continuously within the area in which a charge is applied, the

effect is achieved that the processing state can be confirmed from an
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95 0 4 JUL 2002 STP to the end point EDP, as shown in Fig. 7, the charg
anount is found as shown below for the two routes Ra and Rb. 0 4JUL Zmﬂ
Rachar geanount =300x2+100x1+100x0+100x1+100x0+10 x1+0x1=510

Rbchar geanbunt =300x0+100x0+100x0+100x1+100x0+10 x1+0x1=110 Thus, a route
that avoids the central portion has a cheaper charge amount. If the

st ory PRPUFRRL iFTRONY WO HAe aF SR I PEN STERRESS Ho BRSO RITRIE a5
shown in Fig. 7, the charge anmount is found s shown beIOM/for the two
routes Rinstalling omseest dexieemat evexy dokaly: of gy y-arod exit

such as entry and exit gates.

According to claim 8 of the present invention, because a radiation
means which radiates electromagnetic waves is used, the effect is
achieved that the manufacturing of the device is simplified.

According to claim 9 of the present invention, because the
notification means is formed from a light source disposed on the
detecting means, or on a number plate of a vehicle, the effect is
achieved that it is possible for an observer or the like to visually
confirm the processing state of the charge processing with ease.

According to claim 10 of the present invention, because
notification is made to a vehicle in a predetermined operating pattern
in which the notification state is altered in the manner of a time series,
the effect is achieved that it is possible to make it difficult for a third
party to recognize the notification.

According to claim 11 of the present invention, the outside of the
vehicle is notified as to the processing state based on a received
pattern signal, the effect is achieved that it is possible to make it
difficult for a third party to analyze or recognize the operating pattern.

According to claim 12 of the present invention, because it is
possible to for the outside and inside of a vehicle to be notified as to
the processing state, the effect is achieved that it is possible for an

observer outside the vehicle and the driver of the vehicle to be notified

as to the processing state.
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5 x 2 = 8~0 Rbchargeanount =150x0+90x0+90x0+90x2+90x0+10x7+ 5 x 2 5 %ﬁg
Thus, a route that avoids the central portion has a cheaper charg:aua UlthUUZ
(Second Enbodi nent) Next, the second enbodi ment will be described. Note
that, because the present enbodi nent has substantially the sane structure

as the above enbodi nent, the same descriptive synbols are used for the sanme

portions and a detailed descripti thereof iis omtted. In the above
enbodi nent amwﬁp@ &Cf@ma,%@ﬁﬁm PEREEHE IRVEREON, meqadtseitishi cl e t hat
has entered into a area in which a charge 97 0 4 JUL 2002 is applied,
however , passibleefaraa extificaibncrom dhe motificatiommneansdkibe obseeviedy but
I s parked instead. In sone cases, the toll on such a parked vehicle is

i ncr easetyy dbsewxatipheneans, thoedfertdsaddeivedr gemeittibpassibiets o a car

that has parked in a no-parking zone. Mrreover, if thetoll on all vehicles

| S i ncregirdrveeBaYsoddBind StERSES the @??r%@%%ﬁ?ﬁﬁg fesnt kajtsidieghd not

properly have had the increase applied s vehi cl es bel ongi ng

toresid fonks Lghbor hood, or vehicles in conpany car parks or
independgﬁ%ﬁ?ga“éggFgﬁébar parks, there needs to be sone relief available

par ked vent cPLOrHIRgChq tRibts 18 TR ATRPE R inuedfoly bechbiseahor be
For char EheGbecERRROTy eI L 13 FOS TR Iestt ARPGEVE A MPLAISAHSRIY { or med 1 om
Sobl | cabretecking tghioassghe eftect is adhieved that, wher a notification 1s
| made based on a variation in the brightness, that notification state can
be easily detected.
According to claim 16 of the present invention, if an image pickup
means is used, the effect is achieved that it is possible to observe a
notification by detecting at least brightness in synchronization with a
predetermined observation pattern that is altered in the manner of a
time series, and it is possible to easily distinguish the processing state.
According to claim 17 of the present invention, because a pattern
signal indicating an observation pattern is received, and a notification
is observed by detecting at least brightness in synchronization with an
observation pattern based on the pattern signal, the effect is achieved
that it is possible to provide a degree of confidentiality to the
observation pattern, and to easily increase the reliability of the
observation of the processing state of the charge processing from
outside the vehicle.

According to the charge state observation device of claim 18 of the

present invention, because deciding means decides the processing
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applicable zone is made up of a rank 1 zone L1 in the area in the vicinity
of the intersection of the intersecting roads 51 and 53 (the area jndicated
by the diagonal lines in Fig. 9), a rank 2 zone L2 in the areas ar@dhdULh&mz
roads 51 and 53 adjacent to the outer periphery of the zone L2, a rank 3
zone L3 in the area of the alley 54 that connects with the road 51 and is
al so substantially parallel with the rqad 53, and,a rank zone L3 in the
area of hdeof the chat ga procRrsing based Ondhea 28 BEOkAM abservaHABRE vi th
the alley 54 and is also substantially parallel with the road 51. Each of

t hese zothe observatioremedns) the effect id achiaves #hat ituisgpossiblana al so by
their shape. 98 ~ 4 JUL 2002 A residential area 64 which is a reserved
zone r enobedrie thetproadssing st Of tté chazgeepicedssirag édoin otitside the
surrounded by the roads 51 and 53 and the all'eys 54 and 56. An area 64 of

t he par ki;epidletwefh £Age 00 buil ding which is a reserved zone is |ocated on
the opposite side across the road 53 fromthe residential area 64. There is

al'so an ar ea G2 fifiihBaPAthII9] Ot prBEenieaRtibE MecalAearhi ch is al so

a reserved zone I's on € oppostté side across’the intersection from

t he resi k f NEN e { g | ot
ol ermnpiecteBie AiES onlRfed fe Sl of TnoBRERHThP RGBS I
application. Note that there are also additional,.public car parks, contract
car. par keDSETHAEOBARIGaIS Wit & Rrrdeteraained NoHficatigRstafe Ande. Mor cover
the area 64, of the 00 bui]di n% car_ park and the resjidential,Z area 64 are
mat ched decides the progessing statgafdére charge prosgssimg bpsedionadhen advance.
In addition to these, there are residential_ car parks, office car_parks,
and the reqdts tfidhercompanigoncthe effechés achieveditbatithesdistinguishingy ge
applicable zone fornmed froma plurality of zones, however, it is also

possi bl eof ¢he etotifidafiber etatte i simpplifiedrend it ispossitslecto bbseexauthée, it is
possi ble to increase the charge anount in accordance with the vol une of

traffic. ?f@céﬁsﬁn $taed bf aifeadidrpt prodessingofidni ansidertheeyshitde hithchar ge

amount are call ed parking conditiohs for a charge. An exanple of the
parking goéglitions is the ranking shown in a table indicating the toll for
each zone 1 n Table 4 bel ow. 99 0 4 JUL 2002 Tabl e 4 RankCharge

At 20160 BRI B AW BebbubrEoe
information for a vehicle in a area in which a charge is applied is
generated by generating means from information on the position of
the vehicle detected by the detecting means, and a charge history of
the charge information is also generated, and these are transmitted to
the ground by transmission means, the effect is achieved that it is
possible on the ground to collect with ease a toll that should be
charged to a vehicle that has entered or stayed in a area in which a
charge is applied.

According to claim 23 of the present invention, because the
preparing means can be formed from generating means for generating

charge information for each of a plurality of existing area in which a

charge is applied, and accumulating means for accumulating in
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I ncreases as the nunber of tinmes the vehicle parks in a high volunme traffic

zone increases. The operation of the present enbodinent will now b
described. Firstly, the operation of the general center will be de ch JH@ZUDZ
in detail. The general center 40 transmts information for charge

processing to the in-vehicle device 30 nDunted on a vehicle 32. Note that,
in the present e me laghen t he are l.ch a tﬂg I s, applied

i nf or mat $RFUERBER Ige dosmation QEh %‘iﬂfé(dl cFtslsr ead (step

304 in Fi ,_and the GPS correction |nformat|on is transmtted together
with thi iameem thathiesterawdhem gepluralpy ofdreafinrwhichma ¢(Barge 296 in Fi g.

4), the charge applicable zone information is used in addition to these.

The restappliedeard sosttered iayouirrl sarereagronpebietaether chpodsimgnthend a
det ai |l ed 'description thereof is omtted. The operation of the 1n-vehicle

device 3atfdd mry%ﬂméhaﬁg% ﬁ%ﬁﬁ%ﬁdﬁ@f@a@?ﬁéﬁd’m WhiciPaeireds far

as the processing of step 414 Fig. 5 a detailed description theie S

gtrjnr';teﬁ'? ]I Qﬁ?ﬁga@&(}lm u qwlbe\,\?@ﬁ ongjnfg 5@3’4 O%/\@Pﬁg, ﬁgﬁo?hen in

100 stay of a vehicle in a plurality of area in which a charge is applied can
be easily ascertained.

According to claim 24 of the present invention, because it is
possible to detect position information using satellite signals from
satellites, the effect is achieved that it is possible to pinpoint the
position of a vehicle inside that same vehicle.

According to claim 25 of the present invention, because map
information is matched with position information by matching means
and a state of entry into a area in which a charge is applied in the map
information is decided from the result of the matching, the effect is
achieved that it is possible to match a vehicle with map information
with ease and to decide a state of entry into a area in which a charge is
applied with ease.

According to claim 26 of the present invention, because, in
response to a transmission request from the ground side, a charge
history is transmitted from an in-vehicle communication means
provided with transmitting means for transmitting a charge history in
response to an input transmission request, the effect is achieved that a
charge settlement can be processed from the charge history held in the

vehicle in a processing area that is not limited to being inside an area
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0 4 JUL 2002 the next step 430, a determnation is nmade as to whether or

not the vehicle ignition swtch is off. This determnation is mad8 beltiugB02
the definition of the vehicle 32 being parked is assunmed as bei ng when the
engine is stopped. Wien the ignition switch is on, because it is possible
for the vehicle to nove, it is determned that the vehicle is not parked
and the determnation in step 430 is negative. The routine then proceeds to
step 440imwehich b&hagGMapPMd.ongi tude P (t), the date and tine t, and
the area are stored as vehicle location history in the sane way as in the

above enbodi Pefordihgrtotelaint 27 ¢f the Prééenhm\ﬂéﬁtiort, ecaetsiecttee i gni tion

switch is off, it is determned that the vehicle is parked, and the
PRI et e s Rt TR SR

ani o zoneEE A EEaE BhsB o e ibyE wafl i bR AR HET | 2 e e
cont ai nelTPRCRIBEIRE b dNe AEC LR AGNERS Tort Hols PARSIPLE Ko THe AKa) | ongi ¢ ude
P (1) ar wikbithectassithed Inanemtarest Raual Yae aghual tall colfestion AepPndingser ve

the parking toll. Therefore, the determnation in step 434 is negative and
t he rout Dnethe leregthsof timedpvolvedner e together with the deci ded zone, the
| atitude and longitude P (t), the date and tine t, and the area are stored

as vehicl e | daaidraingi tst claym 28lbfetHe phesentinesnatipine beicamsedhiecl e | ocati on
history list. 101 able 5 Tinme tLatitude and Lon 'tude P

t Ar eaZongfdial 140 [} Bldoof Heiméd dhgeridd dadetemuener, the effect is
(t)199711050813E135- 30- 25N35- 20- 13G189711050814E135- 30- 49N35- 19- 58G19971105

e Y R D e
N~ 4 ﬁB‘ssﬁﬁg%o collect the proper toll that should be charged for the vehicle
that has entered or stayed or the like in the area in which a charge is
appliedimply by altering the area in which a charge is applied that
should be stored in the storage means.

According to claim 29 of the present invention, because a reading
means is able to read the result of a detection by the detecting means
and the area in which a charge is applied stored in the storage means
in this way using a reading means, the effect is achieved that the
charge information can be easily generated.

According to claim 31 of the present invention, because a charge
processing card can be loaded in the in-vehicle device via the loading
portion so that area in which a charge is applied can be read from the
area storage portion and balance information can be read from the

balance storage portion, the effect is achieved that is possible to collect

the proper toll that should be charged to a vehicle that has entered into
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Note that the rank of the zone and the word "reserve" (when the zone is
reserved as described below) is entered in the zone colum in th@ ?ﬁﬁﬁ?Zmn
table. If, however, the latitude and |longitude P (t) are included I

reserve zone, the determnation in step 434 is affirmative and, in the next
step 436, a determnation is made as to whether or not the ID of the
vehicle 32 (or the user ID) is_an ID intended for the reserve zone. |f the
| D of thernsdayedeirsthe are@ﬂnaﬁhud\ianfhargeus appliedreserve zone, there is
no need to reserve the parking toll. Therefore, the determination in step
436 is negat iNecamtinghto clait 32 of tirepdesént theentiéh, Werarisehe vehicle

| ocation history is stored in the sane way as descri bed above. If the |ID of

the vehi glotif§dationaontrol @f\é&ﬂggéé@ra‘t@@g’oﬁﬂbﬁerdﬁﬁ%n hifdrmﬁggxsiﬁ%y to

reserve the charge toll. There the determnation In step 4 S

af i 1 mat e 80, d sk ity BRXics tRRe Ffcils 2000 SRHARLAPINACL Shen #32) s

altered ing areserve zone a e routrne proceeds
to step icl ocatio i 1S . in_the sane way as
deser | bedrapounarat edfAbeissBt Y Ahrsareli g NBHRGFn CRaRE en ol o
32 is |located at predeterpjned tinmes are stored as.history together with
Uhe dat e akfa tnfornation) of Hae starage mernssang notfifation ieads eepevite 30
will be described. Thf charge processing is, performed at predeterm ned
times. THaisppesHien sglatigniatoenvalion@sawebl agéntormasion (axea aneh as every
hour, a predeterm ned day of every week, a predetermined date and tinme of
every m)uhar%e raraomrel éndica teg qorerol mmformatiore withih a@Bareandiate®002
time. Note that the execution of this charge processing may al so be

per f or nregdpeoifyéagdndertnation ioftheustoragefmearisha gsaeofithiechergd0. Because
the charge processing of the present enbodinent is substantially the sane
as the cpap@es devidWiPéadily able tbls avPard beRheldidbtetice 4hg same are

omtted."As is sfiowmn in Fig. 11, a determnation is made as to whether or

not the b : ' b , the
Curren Pooribhtica SEEHic reR LRLIERE what BpEUTard il ffed s LYt

i nf or mat . i j Thi i i r i I list of
the veni tirieitBedyee) Effers i thetroacttiicte Pty SheHRY Shoibeil o1 o
440 of Fi g, 10 apove. xt . the,charge cal cul ation forqula is.set (step 424,
formil a MEGTMAHRTYiand & thu abindodasiny decie ingeaddude, Mehentell at  on
formula and the history informatjon (step 426). In the next step 450, a
det er ni n@RIINtHE apeRO1HS Qn]ée eRiowte. not a rank of the same zone is
continuously present for a_ predetermned tine (5 mnutes in the present
enbodi nent ) ~ Acaeirgingyto clain 33 afi thespresentinventiapy berauseithe series). |If
a rank of the sane zone is not continuously present as history, the

det er ni naptification temta6bmeams genevatesdosition celatienpndforrustion it &p 456
wi t hout the parking toll being calculated. In step 456, the charge is

pr ocessedhaﬁ%@@r@nbssi&igede«rﬁcteﬁmaichaig‘emma egpressad &ty ohafge awea for the

area (step 428 of Fig. 6), in the sane way as in the above enbodi nent. If,

hovever, sge¢dpin@infGAmaditn {@m&éé afeA ThivHaltoy 6F ghé stdrdpe hsams ! he

determndation in step 450 is affitmative and the routine proceeds to step

452 wher gnHthPALK I G THeZhb BpRISA HEsitidn refatt8ft information as

well as information (charge area and charge amount) indicating charge
information within an area and charge area specifying information of
the storage means, a user of this charge processing device is easily able
to be aware of the existence and position of a charge area as well as the
charge amount by the time the user enters into the charge area. The

user is thus able to easily decide in good time whether to enter the
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0 4 JUL 2002 the followng formula (3), the parking calculation fornula is
shown as a general fornula considering the area. (parking toll upt,) 9%
(W, V2, W, ...... CWZ, t) .. . (3) wherein, W, W2, V§, ..... ﬁ”?\,@h_ il
eval uation for the zones L1 to Lz (z : maxi num nunber of zones) (nanely, a
val ue that is a nunber existing continuously as history fromwhich ~5J has
been subtyacted) Note th the reserve zones have been renoved fromthis
par ki ng 6&%813&1‘?@@1?&&9Qﬁ.ta\/dﬁt@%ﬁputfﬂe parking tol | amount may al so be
altered in the above parking calculation fornmula in accordance with the

| evel of condexwarelingrta alaiot 3ddaihthe presentinventiom deacamsetthe n t he next
step 454, the parking toll is calculated using the parking cal cul ation

forml a peftifadetionashirbé meansgeimzmh@ position! refatioh irtfferhnationyin a
i nformati on. When the toll calcul ati on has ended, the routine proceeds to

step 456cWapse i) eesS8e Tor iah BFed 96 difted By &idakspecifpihgand the
Bt 8 the ar da JESS T S

entry toll 1 . This toll processing i s processi t o” subtract

t he abov ' el .232. In
hi s way B CHAY A b alOA) 1t OF S053eY micng arfd Wle? 22
toll for h_ e term ned zone, . Mbregver, arkin Qll i.s_not

| nor eascBORHeAoR JhRABsdEhiEd Hhid BostiEhinelAfoRpib Ao, arufd) of
vehi cl es whose toll shoul.d qat be inczgg;g&g %u h as the gg@icles of

resi dent 8 T8 PTPREITIRBAGVIGH 15,8358y ahigite) R ayaze gt fhg fadstence
system car parks_ and the like, by reserving the increase for such 105

OZJ ULzooandgpp&i@n ofa spertied ia?a/reaﬂéy &@dgme ‘g‘nﬂauaerr@mters infasthiesirabl e

that the user L ) )
area represented by the area specifying information, and is thus able to

easily decide in good time whether to enter the charge area or to alter
the route.

According to claim 35 of the present invention, the notification
control means generates position relation information in a charge
processing device for a charge area represented by charge area
specifying information (charge area information) of the storage means,
and the notification means reports this position relation information as
well as information (charge area and charge amount) indicating charge
information within an area and charge area specifying information of
the storage means, a user of this charge processing device is easily able
to be aware of the existence and position of a charge area as well as the
charge amount by the time the user enters into the charge area, and the
user is thus able to easily decide in good time whether to enter the
charge area or to select a detour route.

According to claim 36 of the present invention, because the toll

payment medium is the storage means, and the toll payment

69



is informed by images and sound or the |ike, when the vehicle has entered a
area in which a charge is applied, when the vehicle is approaching @~mn$§mm
in which a charge is applied, when the vehicle has entered a parking to
charge applicable zone, and when the vehicle is approaching a parking toll
charge applicable zone. By informng the user in this way, it is possible
to prevent a charge being processed for the user wthout the user being
awar e of prioeessisig i9 perforaned by efpdating theicredi indermations thertdllbef or e

or after the charge processing of the estinmated charge anount or of the
char ged gayment(giiotch Eoheplivrtéd rheterh Eveéreifoibe read rmdtw dik nsishat
invention wll now be described. In the above enbodi nents, a description

vas gi vegheichHige NeaCRSEHRDicated, tAerBds b heed b peovide téBvbesths

however, 1 n the“~present enbddi nent, the charge processing is perforned at
enbodi Mg VL RLE ST Sl PpBIE SRR PRIty IO B L e
descr | pt Ff BB/ At HEC ehifeS A RRRLIG o BrBX SRBGon AtReP BBk i e
Cent or, PRedctaion fot e os Ralaling offa Chazge T amsS e SRl watixedapp T ed
information_in the in-vehicle device. Nanely, the in-vehicle device is used

for storfﬁt@héiﬁd 106 0 4 JUL 2002 transmtting the latitude and | ongitude
P (t) and the date and tine t as history information. As is shown in
Fig.12, the #utdording fonckainup? qf thepsesent inpentiomdxecatisertiwetal i ned
times (every 1 mnute in the present enbodinent) in the in-vehicle device

30. GPS playmakatanedieneiy thie storagdheans! dnd ahe2dl]l payraent24 (step 406),
the currenf date and time (year, nonth, date, and tine) are read (step

408), an an : . . ) % AT on
(latit udgrgggsﬁdg%g%gt Eggﬁfgrﬁltéjﬂ)b}g%l %aeﬁi\}gh{?ﬁte%lti S defthearﬂnclﬂﬁ'eg.@tN%]Itle t hat

when det e RLRE & B i jt Rehbrddd b jible to
acquire r??nﬂé’gg&i@"’?odr ?%@#ggaférwgﬂrl%t%roﬁqg Polrfnt erdgéednglr% gﬁl @g(n er.aelbn t he
next step. 460, t {7} he | at | i t) are
Stored aletpskd TS At Reh, Bhxt W Rohh BRI B Rl ths
corresponds ta the vehjcle |ocation hi.story shgwn in Fig. 3 wththe area’
2nd char GE VEIHGHh ErartHb el TRERENS GIRViERS CRbARITTALLY G OESoWiHTr ¢ he
i n-vehicle device 30 will now be,descri b&(l:l. . _As is S'ngﬂlén Fig. 14, the
communi cHi¢ gkepgakthegniggs and exifarta the-agca iandneifher thareis any
predeterm ned tinmes in_the_in-vehicle device. In step 500, a determ nation
i s made ageddforrriarge tnstablatioreof shabarge pragessing systemrfixed gener al
center. If there has been an inquiry fromthe general center, the

det er ni nfaditityi n step 500 is affirmative and, in the next step 502, the

history information stored above is transmtted and the current routine is
ended. Wien Ieldimt38 pf thé presenoinventicrysredavese the ghakgencl udes an ID

Fode o ;):gcessing device further comprises notification means for notifying a
user about information representing area specifying information and
credit information, a user of the charge processing system can be made
aware of the existence of a charge area before entering the area as well
as of the credit information, simplifying the user’s choice as to whether
or not to enter the charge area.

In claim 39 of the present invention, because the charge

processing device further comprises: notification control means for
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| 07 0 4 JUL 2002 like which is an identification code that includes
vehi cl e nodel information specifying this vehicle. If however, t@meg@@szngz
been no inquiry fromthe general center, the determnation in step 5 i's
negative and, in the next step 504, a determ nation is nmade as to whet her
or not there has been a charge information notification instruction
(described below in detail) fromthe general_ center. If there has been a
noti f i catgenerating approach irnfotmationthaten charge gpraessing atevicedsi ve and,
in the next step 506, notification is nmade of thffchargffinforrra;li)ong{rom
the genempprsadting dhareaoeaesented bihargespeeifyiant etformationvbase
>descri bec?jij%\s S shgown in Fig. 13, inhs}{]ep 473 tr?gﬁglgteneral center 40

recei ves j ; it : i ‘ ' t he

difa ng;&ma_ ?&mrﬁa&ége%lchtfg}% ég@?éarggﬁfhéﬂ cHRIL hTbARS

reference po I on the general ! _ erence |atitute and
or ocessi R31 §TeA STy met IDEEA R of BBt B RE AP e
Tade 1o SBEAPS TR PUSPREE A At vh e e Bt R on e AS Fhe v nat on 1 <
" as pondedPIHOAd Fal 04 iceh the FepthRaly e IRt e dhe ety 402
Dot " hson, e oriires o e RapRmada s Soestientiase [ e
474 is affirmative and, in step 476, a request is nmade to transmt history

i nf or mat vehicleisappgoabhing thedharpecarss, e&r nsants abletosthepsmmore 0 4 JUL
2002 478 is repeated until the history information including the ID code is

transm t reHably tared iwithetnored edovay evhetherdor nateteenest thye thargenaeal

center 40. Once this information i's xeceived, the routine proceéds to step

480. I st ep MaQrdiagito Lldine d0RF ENE preserlt invahtute bR ise fie! uded i n

the history information is matched w a map dat abase stored in advance

o, 10 SNSRI ERARE of U BRI L OHAEACLIERSan | onol tudes
(chr ge SREEMANLPATIAD ETEhubIE ARBAEITER hiof AL gL o (e

means, and the communication means of the charge processing device

receives the area specifying information which is then stored by the
storage means, if the transmitting station alters the area specifying
information of the public notification information storage means in
order to alter the position and/or size of the area, the area specifying
information of the charge processing device also automatically
changes to altered information. The transmission of the area specifying
information is simple and the altering of the information is also simple.
Because it is possible to transmit area specifying information to all
charge processing devices that might possibly enter the area from a
single transmitting station covering the area and its environs, the
installation of the system elements is comparatively simple and the

reliability of the information notification is increased.
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In the next step 486, a determ nation is made fromthe result of the
calculation in step 484 as to whether or not there is a charge. lfhnﬁﬂ_zmu
charge is generated, the routine proceeds to step 492. If, however,

charge is generated, then, in the next step 488, the generated charge,
nanely, the toll is transmtted to the in-vehicle device as charge
information. By this action, an instruction is given to the in-vehicle

devi ce to notA¢sording taiclrimikloofrihe presentinvendian deegausmant he tol | is
settled froman settled account such as a bank account or credit card or
the |ike intemeiptied instiudtien ds gersratéd whiercthe dat és parkeédbandhhe D code.
Thus, in the present enbodi nent, because the area and the like are

det er m nefina! laipve Benespénded) ehere is hd dessidier tige l@ﬂgﬂe of temeatigad ati on

| oad on the in-vehicle device. Mreover, because the invehicle device only

Tant on tHe THaclors ERTKEMA, yihen BT RIERRSC e 0 Tl £ faelie

ot or e A PR Ml FO O AR BT PR

ok SR R BB SR WRERUD ool ieler o
g,(b@?(gfthjwep y R $ y

payment of t#B A ERfETY AW eTHionnberadse kBeER 1§ 8 dpigeabl e and
is generated. (Fourth Enmbodinent) In the present enbodinent, the present

i nvent i opriosesping systemaeomprising: @ charge prpsessing deyice further | v
perform ng charge processing for a vehicle that has entered (i.e. been
driven i providedowd th @dmhaunidatjoriimeans raceiving anez specifydnge i s
applied). Note that, the automatic charge systemused in the present

enmbodi nefhfdrmatiors wihdrein sedtdgdrtnand stordwerarieddired setidyingbased on

informati on transfer between an in-vehicle device installed in a vehicle

and an ow&qﬂa%ﬁ.gfnnéﬁwﬂgg?g]??aﬁ?@%tm@}@d@é mﬁﬁ'@t the structure

of the present enbd IS su e sanme as e structure and

descri pt PSR FAHOR RBr B En o 28T IERRE T s P e pRCiyingl *! | o
The “aut offoiar B e shifatis Pa STt AR RO | oo “an”
- voh ol torice 20 TouLet Irve veinel o S oyl ded aiina s
ground mn\mlgar%sl,oﬂie installation of the system elements is comparatively simple

and the reliability of the information notification is increased.

According to claim 43 of the present invention, because the toll

payment medium is the storage means, and the toll payment

processing is performed by updating the credit information, the toll

payment is not a complicated matter. The charge control station

collects the charge device state information transmitted by the

communication means, and is able to know whether or not reading

and writing by the storage means is possible, namely, whether or not

charge processing is possible, and it is possible to automatically check

deductions caused by destruction or removal of the storage means or
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0 4 JUL 2002 antenna for ground wave conmuni cation (described below in
detail); and a general center 40 serving as an on-road device that is fixed
on the ground and is provided with a GPS antenna 42 for receivind) @@JL 2002
signals fromthe GPS satellites 20, 22, and 24. The general center 40 al so
has a ground wave antenna 44 for ground wave conmuni cation. Note that one

or a plurality of relay devices 50 that rk in_cqQoperation with th

gener al l‘:%’#ﬂe)r/ wiiteymeans pegdarfa @%oyi&@rgeedﬁusﬁ@r\@rmdnnamﬁ@ﬁynem.
A detail ed description thereof is given below, however, in short, the relay
devi ce 56hasgesernotsicadsed @ub%mﬁ%‘idxbtm iméheathmngeydevicene general center
40 and governs various types of processing including charge rel ated
processi ng f giccoreling-teetlatheddef e pPesdiein ventbing evedeifi b Bddadet ect s
the position of the host vehicle 32 using GPS signals fromthe GPS

satell | tﬁét@f%rkzﬁ':siéé%%ﬂcehgxg]% &fnf’d‘fé*&bﬁl}%ﬂkﬁté’d a&ﬂi&%?é"%ﬂéﬁé&?@mm cation

to the general center. eral centert 40 perforns the charge processing
(cal cul a,i | W . - ' on the
recei vegbggg@?gﬁno@g?@ 8? ‘}V%H?@ g@,ﬁg%ggﬁ%’%ﬁﬁﬁséﬁggg@gglt thereof to
the in-vehicl.e deyice,30. .The in-vehicle vice .30 perfor ol collection
based" onbIEATBEEY ot tee it the A arer b Bie ERcsid RoiB {chthe Aens sl oo
possible fqr the to]Jl collection_to be perforned at the general center, and
only t he@REsERNEE ﬁéeﬂ%ﬁm’daﬁ?@cfopirﬁlqr%mt? .011'@2 %ah@?&‘? center 40
according to the present enbodiment that is established on the ground has
t he sanepsecesaingesyaienn fixesd facilidy e dhsicharge candrel stasion gollects eeeof is
omtted (see Fig. 2). iii ,0 4 JUL 2002, A description will next be given
of a rel elyaripyideyis0 statecinferayatieni iranSmitted Sybthewonat ynidadisame
structure as the general center 40,

means, and is able to know whether or not recognizing the position of

the charge device by the ground position detecting means is possible,
and it is possible to automatically check deductions caused by a
halting in the operation or removal of the ground position detecting
means in order to avoid charge deductions and, naturally, charge
errors caused by a irregularities in the ground position detecting
means.

According to claim 45 of the present invention, because the toll
payment medium is the storage means, and the toll payment
processing is performed by updating the credit information, the toll
payment is not a complicated matter. The control station collects the
charge device state information transmitted by the first
communication means of the charge device via the second
communication means, and is able to know whether or not reading
and writing by the storage means is possible, namely, whether or not

charge processing is possible, and it is possible to automatically check
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however, it has the function of an observation device for observing that
the charge has been properly nmade. As is shown in Fig. 16, the rd) dy )gevah2
50 has a relay control device 130. The relay control device 130 is
structured froma mcroconputer conprising a CPU 132, RAM 134, ROM 136, and
an input / output port (1/0O 138. Each of these is connected together by a
bus 140 so that conmmands and_data can be | xansferred between each. Note
that a pdsshseiions caumseckbydestructiescer semovabef the storage means aromL 36.
A GPS conmuni cati on device 150 having a GPS antenna 150A is connected to

t he i nputreadolivprite means 38, oraker to avgidwihrgevded uchoricandpnadavally, 152
havi ng a ground wave antenna 152A. The GPS conmuni cati on device 150 Is

i nt ended charperreond catisedwy postddlcdowrtirithe dirgeodetian of the general
center 40 using the GPS signals fromthe GPS satellltes 20, 22, and 24. The
ground wave conmuni cation device 152 is intended to exchange signals or to
provide information by conmunicating with the in-vehicle device 30 nounted

in the vehicle, and ' i i Q?ﬁfﬁt e. Note that an
exanple of this w reﬁggnggﬁom@@@gejviTciem ?Ig% r%adcast or an FM
character bregadcast, known wave gonmmuni cgtion, and tel ephone circuit
communi cat i ohuLts ablar kK RgRD Siop st fone B aCs b e Pt o
measuri ng device 154 provided wi,th an jmage pi ckup 112 U UL 200z

devi ce 18%9%3@%!? gemyptem &bﬁ?@‘&%d&l&gpt% i%@%ﬁénb%bpgééemth an

i mage pickup device 156A, and a | anp inmage pickup device provided wth an

i mage pi pregenbineentionA are al so connected to the input / output port 108.
TV camer as or_inag; processors or the |like can be used for the inage pickup
devi ces 154AFig. 2384 blvalkedidgnamasliowing thesschematicstyuctare iofta which a
floppy disk (referred to below as FD) can be inserted as a recordi ng nmedi um

and al sogepepybdentercestablistied ontthe gevandcantheaudematic tiarghot e al so
that the processing routine described belowis able to be witten to or

read frogyg%rﬁ%pﬁ{@ﬁrgpgn%a%%m&cor dingly, it is also possible to
n’ a

record in”advance the processing routine described bel ow on an FD without
Elﬁ ocessi ng pf BB ot ARSRIE i%ﬁﬁ%@%&%ﬁ%@%ﬁfﬁﬁﬁ%ﬁ#&%}y, tis
such as: Btttk RVRGE bn Bhe ol B ik rRE B S HRORP L Tor e (et al 1)

a processi rogramrecorded on the FD on the (unillustrated) |arge vol une
st orage ﬁgﬁggangﬁﬁﬁthen execute the processing program There are al so

opti cal disks, such as_ CD nd the |ike, and magnetogptical disks such
as MD, MO anbig.Hbis pflowsc artegla@wmg ﬂwﬁwcsf PImMafaQB are used, a

CD- ROM devi ce, ,an MD device, an MO device or the |ike may be used instead
of or i ntrams§missionprRadssimg exesusedpy. theegeneralkcemterdni thefidsti ce 30

wi |l be described. Note that the invehicle device 30 used in the present
enbodi neembadimesittr uct ure in which an observation lanp 227 is further
connected to the in-vehicle 113

Fig. 5 is a flow chart showing the flow of processing to decide a

area in which a charge is applied executed in the in-vehicle device of
the first embodiment.

Fig. 6 is a flow chart showing the flow of charge processing
executed in the in-vehicle device of the first embodiment.

Fig. 7 is an image diagram showing a area in which a charge is
applied.

Fig. 8 is an explanatory diagram for explaining an example for
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0 ~+ JUL 2002 device of the above enbodinents (see Fig. 3). As is shown in
Fig. 17, the observation lanp 227 is connected to the input / o%guﬁ PoIn2
208 of the in-vehicle device 30 of the present enbodi nent. The e t\Jflatl on
| anp 227 is intended to notify the outside of the vehicle as to the charge
processing state. As is shown in Fig.18A the observation |anp 227 is
provided in a front surface portion,229A of a housing 229 which can be
posi t i on€gteTBININgG A anead N Mﬁi\eﬂﬁmg@dﬁcﬁ}@Pﬂﬁg\S{ehi cle, and light from
the observation lanp 227 is emtted towards the outside of the vehicle. By
using this t¥ig Dis anrimageeiagrans shosiimg amexampleof ardhiange hat t he
observation lanp 227 is flashing fromoutside the vehicle. Note that, by
provi di ngpplidiadie @onieaop thbaecbhabbatbodimenthr oni zation with the
observation |anp 227 at a different position to the observation | amp 227,

for exanpl e, F% B ppaifloanchaposhowihpetb slorwadf proéessing2o decile at the

rear surface rtion 229B of the housing 229), it is possfble for the
driver ipgi el ! : 1S/ i | anp
227 by 1 FaAEe SRR oG SRS e IEVAIGLPHel I PEIRE Kol L]
18B, it | ossible to install a display panel 227S in the rear surface
portion %ég%)%im?ﬁg housi ng 229 thus providing a structure in which it is

an easy mattgr for.the driver of. the vehicle to nfirmthe current state
of the’ char oEigprBLiSaiTHew FRarkshowdng e How R-Chards Peotesingy « ho
followi ng on the display panel 227S as the current state, namely, that the
vehicl e exe@pﬁﬁd)mﬁf\ﬂgnav einewme&f @%ﬁ%ﬁt’@@gi imagnt.a st andard
charge anount for the area in which a charge is applied, the amount of the
current charBig.ptdhtesloy, chart showinguthe tafanfornmatgoprstorageng has
begun, that charge processing has ended, that charge processing has not
been perpoooesting. exeduted m thelintvehichesdviee ofothe thied)enduotirhenti ke.

The operation of "the present enbodiment will now be described. Firstly, the
operation of Fide] iy §TRemdciam slowifig! thesfloas of él’f@rr?p%@éssﬁﬁ er 40)
wi |l be descritbed in detail. In the present enbodi nent,”the general center

ot or rat T o T Ehay B eReer e oh R GBI 50 Tount ed on a
1915 S, T SN IR SO R ORAE S0
ot PR g CCHE BEVEiRE GEkiod R RBART Rk enE ot on (st ep
) e B SR R S A
el ephoreatImaN CATER Sy Pk AGHISIBgEH0 (e 1aus 8 cBRBORERE OhEher ea i n
e P resent invention. -
Fig. 16 is a block diagram showing the schematic structure of a
relay device established on the ground in the automatic charge system
of the fourth embodiment of the present invention.
Fig. 17 is a block diagram showing the schematic structure of an
in-vehicle device in the automatic charge system of the fourth
embodiment of the present invention.
Figs. 18A and 18B are perspective views showing examples of the

installation housing of a lamp used for observation. Fig. 18A shows
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information is set for a area in which a charge is applied forne Lroqkﬁm
predeterm ned plurality of areas. An exanple of a structure is oMe iJU Q&
the size of the areas between the city center and the suburbs becones
smaller the closer to the city center. An exanple of area in which a charge
is applied according to the present enbodinent is shown in Fig.19. The

ground i g divided ipto threeare anely, a circular central area A a
donut sh %ér‘apg§u§PQQ?aWi e;ﬁgsﬁﬁté}g@wf thesrear SYrfasgos concentric around
and adj acent _to the outer periphery of the area A ,and _an area C ouytside
the areas A Fag. B9 is@n ynggesdiagram Sstmmgaaé@@uarwhsghw arged® and
| ongitude as well as by their shape. Mreover, the area in which a charge

is appliappli:éd)rnation is set for the area in which a charge is applied A
formed froma plurality of areas, however, it is possible to set a

di fferent Ch@i%ﬁZ@ﬁDlanﬂthha@tbh@WﬁlgEhléfh)wf’f@f ehatgeipravessirige to
i ncrease the charge anmount in accordance with the proximty to the city

center, @kebQtéd ifirtHdt-Veidle A8VitY of thafeprdaerbydithémeopyrber of

times of use, or to alter the charge anmount in accordance with the | evel of

congest i or the charge anmount in accordance with the tine of
use. The?geg%t%‘g}’g}r\%%%léd by the charge cal cul ati on conditions. The charge

cal cul ati on ndht i.onsqha been Chli | Nyt odi ts and a
ot ail od desEiBpts o8 & ABRLCharEBE AR R inbdbi lofy Bt RRETA YRR

cal cul atijon.condition is the nunber of entries into an area, shown in the

t abl e in@lieé’zi?‘?r‘?d’efq%qrbp@cﬁ%‘?%ch area. The second charge cal cul ation
condition is_the length of stay jn~ an are sho in the table indicating
the tolls foFigadh 1&@e§owrﬁbaré$$@wmgiﬁse &oWsoﬁNn gharge areaerdsygest i on in
the area, shown in the table indicating the tolls for each area. The fourth
condi t i oprosesgimgiofitbe inreelidleglavisede an area (or, alternatively, the
average speed inside an area), shown in the table indicating the tolls for

each area. THggf23 1t ackindidiagrans showingaecexamyle of atreommal pattded
inside an area, shown in the table indicating the tolls for each area. By

i ncl uding thBsg. Dabt asAIBseHasPshOwirates Akl ehatge hi€a erfirg JU 2002

conditions in The area in which a charge is applied informtion, is

povl b cphegERgF iy e Aol e 12 ool 0 o e Ll 1o
area Fig. 25 is a flow chart showing the flow of ID inquiry processing
of the in-vehicle device.
Fig. 26 is a flow chart showing the flow of ID inquiry processing
(checkpoint processing) in the on-ground device.
Fig. 27 is a flow chart showing the flow of position inquiry
processing in the in-vehicle device.
Fig. 28 is a flow chart showing the flow of position inquiry
processing in the on-ground device.
Fig. 29 is a flow chart showing the flow of charge area departure
processing in the in-vehicle device.

Fig. 30 is a flow chart showing the flow of charge area departure

processing in the on-ground device.
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in which a charge is applied (the charge area), and the area B surroundi ng
the area Ais set as an area for canceling out any error of the area in
which a charge is applied (a buffer area). The reason for this is ”I)JUL 2002
counter any errors caused by the GPS system when the position of tThe
vehicle is detected using a GPS system The area C outside the areas A and
B i s outsidesar itn which a,charge i§ applied. xt, the opefgtion of the
Pt veni ol e dBE-l 103 e Rse i L Weh SR ANB A QR xRS h e -t he
in-vehicle device 30 is intendeq to performidentical to that in Fig. 5.
Nanel y, ingtaHaglannhausing@f aRehsesvaan {@B\Und, i.e. the general center 40
(or relay device 50) at predetermned tines (for exanple every one m nute)
by the in-vehig:3 ikahaxplanatony adewn shoavirehiarl exduiple itowhich the
determnation 1s then nmade as to whether or not the received information is
the | at egbsernyationtlaanp(istinptAld crnd, véhicldenwnadervskate gtsideithe is the

| atest information (if the determnation in step 402 is affirmative), the

area in %@hféle%di:h?fa@ﬁﬂei‘tt@pm ied is led out while the GPS correction
information is stored (step 404). If, however, the received information is

not the | at [ t%:&ﬂ [ Fﬁirg O 4 j

negative), %%?13 roﬁai{}aﬁgr}égé?seg?el? i %O&%%ﬁgg%;%&a?zn}g‘cei ved
(step 406),.the cunrentydate and tinme (year, nonth, date, and tine) are
read, an‘démemr B@Fti on 117 0 4 JUL ~uu~ (latitude and | ongitude P
(t)) of the in-vehicle device, nanely of the host vehj.cle.thereof, is
et br i neq (Bt ios T itaiowang e Hom ShidaTaHgm daEwieR] are then
mat ched with a _nap database stored in_advance (step 412), the area to which
the | at i Preessng ivndie anegrounyl metalgtione t hen deci ded (step 414), and
the latitude and longitude P (t), the date and tine t, and the area are

t hen st or ed Big.Ahisca blockaliagram showingthe sch®matic structutre of ame ar ea
in which the vehicle 32 is present at predetermned tinmes is stored with a
dat e andobse®s#tsohiddwice.of e fifitht genlpodiessitng in the i n-vehicle device 30
wi Il next be described. This charge processing is perforned at _ _
predet er m nepidg, BEA aﬂ@?BBB%%SEh@QiWiJ@gS Bh&@ﬁ%ﬁﬁébﬁéﬁﬁbﬁﬁ@ﬁ%_ Ltimes
such as every “hour, a predeterm ned day of every ek, a predeterm ned date

. . . 1 S
and timepf FRIShdREdsta?e v@hglfﬁgﬁté,qé@hgeig df?%l'uI@Fﬁé“.t%ng%ﬁto&Bda time

Note that,”in the present enbo execdution o arge

pr ocessi : d in response to an instruction fromthe
gener al %gs?g?h%@%?‘f?@ﬁ%@?@gi ce 50), instead of at a predeterm ned tine.
As is shown +n BH-g., 2 in,step,420. at,a predeterm ned date and tinme, or,
by ki ng. a Higk ernis At SRSt th ARR St R At G Bt
instruction fromthe general center 40 (or relay device 50), a

det er ni EBXPEPS8Emade as to whether or not the conditions match. If the
conditions do not match, the deterninatign in step 42Q is negative and the
current routkigs. 38 o2y, 38¢€, aned§ b are hae-draningsshpwiagan t he

determnation in step 118 ) )
observation device display screen. Fig. 38A shows a display screen

when the observation lamp is turned on in a normal pattern; Fig. 38B
shows an example of a display screen when the observation lamp is
turned on in a non-normal pattern; Fig. 38C shows another example of
a display screen when the observation lamp is turned on in a non-
normal pattern; and Fig. 38D shows yet a further example of a display
screen when the observation lamp is turned on in a non-normal

pattern.
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44~U~20~ 420 is affirmative and, in step 422, the history information is
acquired. This history information is the list of the vehicle Iﬁcgtl]rg_n 2002
hi story stored in step 416 of Fig. 8 above. In the next step 424, "t ‘
calculation forrmula (charge calculation fornmula) is set. The cal cul ation
formula is determ ned by the above cal cul ation conditions. These

cal cul ation gonditi on r ondi tions for term ni ng.the charge anount
(charge cal cﬁi&%%ﬂf’ émciﬁ a}?ﬁraéﬁcﬁ WIREs Qﬁ@‘%\?&é‘?sﬁﬁu%gi sAinto an
area, the tinme of length of stay in an area or the |ike. The charge

cal cul at S@ppri‘mg&lﬁVéCaet erm ned by the calculation conditions. In fornula
(4) below, a charge calculation forrmula is shown as a general formula
consi deri ng Higa4@as atcimage diagram shawimng.a atea i wiiich p chargetjs
wherein, NA : the evaluation of the area (i.e. the nunber of entries and

the timeapblicehatbopdinsg 4y thersiges rabedlideémet of thd presthe inbangion,

cal cul ation conditions) note that the area nay conprise a plurality of

areas NH @ tpgs|leyved a%o%@ﬂﬁﬁéﬁ@%& th Bl ascha, ngﬂ%_céﬁ NJ @ the

total distance”traveled within the aréa T : the date time I the next

andt ho FETEH FAPR) HERAHER RERtcBr Ble iRt Enttb Binthe OF (e BréSonE o

routi ne procegds to step 427A where a determ nation is nade as to whet her
or not a QFd 232, on which toll balance information and the like is
stored, is | adg&ln a card read 119 04JUL2002. /. wite device 234. Wen
there is no Y&t 8 8BEY ory diggram doF @xplaining.dhe arga\q 234, the
charge processing cannot be acconplished, therefore, the determi nation in
step 427d1e@kp@gat.i ve. The routine then proceeds to step 427B where the
charge cal cul ated above is stored in nenory. Because it is possible that
previ ous unphligl 4Dis 8 flow chattuskawing thenjflowieofspoocessing tohepevate i s a
curul ative processing. If, however, an IC card 232 is loaded in the IC card
read / wantia-dekhicde @dddicet he charge processing can be acconpli shed.
Therefore, the determnation in step 427A is affirmative and the charge
processing i Ristepitddlbw ERaF sordh ﬁiﬁﬂ&b%ﬂé@r@ééﬁ@ﬁ%‘@o?érﬂea
processing to “Subtract the above detei"m ned char fromthe bal ance of the
| C card ﬁ_;lg AE¥jce. t he operation of the ground installation and the

i n-vehicle Xew ce while the vehicle is running is described further. Note
that the desgyl pid e I.S3:Qf . [ €5 _| ce with

t he nunber oﬁ%’i“{rg’egsn ?ﬁe‘ﬁ&%glg%ﬁgbbpﬁﬁ %hgﬁgéféeéf 9kgeﬁflg‘&iggﬁﬁarge is
appl i ed. JFurther nmpiiﬂsihe vehicle is taken as traveling along a route Rt
froma stRATEE AP to an end point EDP in the area conprising the areas

Ato Cin Fig. 8-1496 is an image diagram showing a area in which a charge is

applied that can be altered and moved.

Fig. 47 is a block diagram showing the schematic structure of an
in-vehicle device in an automatic charge system according to the
seventh embodiment of the present invention.

Figs. 48A and 48B show examples of an IC card. Fig. 48A shows a
magnetic storage type card having a magnetic storage area, while Fig.
48B shows an IC storage type card having an IC storage portion.

Figs. 49A, 49B, and 49C are perspective views showing an

example of the installation housing of an observation lamp. Fig. 49A
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Note that, in the present enbodinent, a relay device 50 is installed in an
area, in mhlch a vehicle traveling in the vicinity of a mdway point PS3 on
the route Rt in Fig.19 can be photographed, as a checkpoint CP. TBe4 JyuL 2002
description given below is of when the operation of the ground installation
is performed by the relay device 50. As is shown in Fig. 21, when power is
on for the in-vehicle devjce, the r i ne proceeds to step 50 mhe a

det er mi nolowis the feont suriase; Big. 495 shawsdhe-rearcsuriase; AnGhFig

vehicle is currently located. In this step 501, the above descrlbed area
det er m nshowrs arfmntsumﬁgaesqum‘ledrﬁmdn(mpiufaljty ®f lamps.he next step 503, a
determ nation is nade as to whether or not the area determned in step 501
is a area lnFi@"Sﬂusiaﬁhmggelcha%mhi sHowher al drdesira whivh archwrigehisa charge
is applied, the determination in step 503 is affirmative and, in the next
step 505, @ It ermnation is nade as to whether or not the previous area
(the areap etermned at the previous tinme this routine was executed) was a

area in whic [ n ea in
Wi oh & oharBiE s HATISH BRL Sibovine i RSB Ir MBI Bhstelc

vehicl e ﬂ}s enteﬁ'uf area in which a charge is applied, therefore, the
determn ‘?H?mv geeaeyé ‘i's negative. In the next step 506, as is
described b har ssi.ng i S execu nd the routine
proceeds to pséisﬁaqﬁﬁabma gfﬁ{) C}[B‘P@(m%ﬁnaﬁ ﬁ%@%ﬁﬁﬁé’é M which a
charge is applled the determnation in_step 505 is_affirmative and the
routine wblcmacqprcﬁmg tathesighgh embodizpent of the preseadinyentiona i s
not a area in which a charge is applied and the determ nation in step 503

i s negative, Fighé3 tnuaiblechrdiagredn shosviapg 3be sthacture déthevekdtion is mde
as to whether or not the distance to the area in which a charge is applied
i s equalnbtifivati®s slavias shownadet Eiagni3xd di stance whi ch enables a

determ nation to be made as to whether or not the vehicle is approaching
the area in thpmﬁsambak disg2a shdwidg the strataneof thé hptafieation wi ch
a charge is applied is equal to or |ess t an a predeterm ned di stance, the
det er m nat, %bﬁ i affirmative end, in the next step 514,
|nfornat|on I'ndl ca 0 4 JUL 20D2 that the vehicle is appr oachi ng

the ?Lﬁ?h}é LR %Zfﬂi&eﬂ\%d%zpégiﬂgéa&r@drfﬁ? tﬁ%@%ﬁﬁ?@ﬁb@ﬁﬁ#‘% &
appl | cd"OBRF ﬁén@”éﬁiea”ﬁ%' Hration sonaab By el i Figosirovi ao this
vocal ly fro soumhdew ce 228, or to display.it on Ihe di ;ﬁl ay of the
navi gati on % chamsishpwangdhexemaping porétansPhdheon in step
508 is negat | ve the routine advances to step 510 where_a determ nation is

made as hotifisetion contrel oparatienafolhe apéeflmoa cordaol EGli showme iar ge i s

applied. If the previous area was not a area in which a charge is appli ed,
the routFige 53eturns to step 501. If, however, the previous area was a area
in which a charge is applied, then currently, the vehicle has departed from
a area in Wighﬁis@ﬂliwichmthWhagdhémpdmﬁommm@ ublistep 510 is
affirmative. I'n the next step 512, as described bel ow, the charge area
depar t ungofieadR PRobessingCot ke eBstEHler G2 SHEWRH ﬁ@ﬁg.SSQ.O step 516.
Fig. 58 is a plan view showing a charge area set in a road network.
Fig. 59 is a flow chart showing a portion of the charge control
operation of a charge control ECU of the ninth embodiment.
Fig. 60 is a flow chart showing the remaining portion of the
charge control operation of the charge control ECU.

Fig. 61 is a flow chart showing the operation of public notification
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Accordingly, at the point PS1 partway on the route Rt in Fig 19, the
information that the vehicle is approaching a area in which a charge is
applied is provided. At the partway point PS2, the charge area et uiy]lUL 2002
processing for when a vehicle first enters a area in which a charge TS
applied is perfornmed. At the partway points PS3 and PS4, because the

previ ous area masﬁ& area in which a charge is applied, the routine proceeds
to the RIOCESEHLE @i tchEOR Ichange. At the partway point PSS, charge area
departure processing for when a vehicle departs froma area in which a
charge is afjigi 62 isaa flew ehart shoaeing @ postion2obthe cherge Guetrod

determ nation is made as to whether or not an I1C card 232 is |oaded into
the | C ¢pperatinn of achargeevntroPBCUldccorelingi to thee téhttaethBddihmaded in

the IC card read / wite device 234, the charge processing cannot be

acconmpl isFhe@ prdrff phventiyg. deternmination in step 526 is negative, and the
routine proce]gds to step 518 where a violation is displayed. This violation

display is f f i I j I . d off in a
or edet o m ndaBy Sa1ac B SRl RRoM g ME e fingPBrich QRAAEY, Ne | ™
turned opn for a fixed tine. and enjof f for fi tinme repeated y). If,
nowever hargr it DpePE G a6 LHE ngs Senfiql BEILAFERAIRE thafielL oa.
it isp ssgfle go acco I'a& t he chggge g.ocessing. Therefore, there is no
vi ol at i 6&0Hh ggRedimen eDrgeeBhINYeRigR 516 s affirmtive, and the
routi ne proceeds w thqout any change, to step 520. Note that a pattern stored
in advance ithvéﬁilﬁIaeﬁ@WiC&@rhﬁﬁob@%éhefC@mtﬁﬂés@ifdr{%hldﬁ]em ern, or a
pattern received fromthe ground side nay be used for the violation

patt er nprocessirg.520, a determination is nade as to whether or not there
has been an inquiry fromthe ground side about fixed data such as the ID,
nanely, theHi 66de arfldev ¢haet shbevirghihé contehes ofifdtémnediite and the
vehi cl e nodel "information and the Iike. If this determnation is

af firmatgrpeestn), 1N the next step 522, the ID inquiry processing
(described belowin detail) is executed and the routine then proceeds to

step 524. Ifg;th 1 I i I J ds w t hout
any change Féésﬁgggé‘zeQW§hs??gﬁh§§§ﬁ9§ﬂﬁét%é’Fﬁ?ﬁ§ ?gwq@cﬁggﬂgs t o whet her
or not &?B%rg ?ﬁ}s been an inquiry fromthe ground side 123 0 4 JUL 2002
about t |8 &P¥1&n of the vehicie. If this determination is affirmative,
then, in the.next .step 526 sjtion ipguir rocessi descri bed below in
detai 1) i s Eifchr da aflaw eharbshondig B cphtBhtE SR B sk ) he

determ nation js pegative, the routihne qr oceeds w thout any change to step
528. | nPIRECHERS H%éﬁSBQB,SeéZOd@?é’ﬁrﬁlﬁﬁ‘tai Jrceptiary et aschargheoREFObr not the
power Sﬁll)y to the vehicle has been cut. If power is being supplied, the
determ @n in step 528 is negative, and the routine returns to step 500.
| f, however, the power supply has been cut, the determ nation in step 528

i s affirnatFig. 68ds a flovhehaskshevemgsthte comdents of interraipts is stored and
then the present routine is ended. In the storing of the current status in

step 53proeessimg ireaesponbettben tnconting sigiatfirom wasodimpirdyatiorn t he
above processing is stored.

device or modem unit of the controller unit.

Fig. 69 is a flow chart showing the contents of repeatedly executed
“fare collection and movement history collection” of the controller

unit.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The embodiments of the present invention will now be described
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Not e that when the observation lanp 227 is flashing in a violation pattern,
it continues to flash until the power supply to the in-vehicle device is

cut off. In addition, even if the power supply is cut off, becausg éh 2002
state is~ stored, it is possible to confirm whether or not the viol at

state existed previously. Next, a detailed description will be given of the

or ocass o Aela bt EERTRRRE Badel o BBR Er ek fier'e has ent ored'a area in
whi ch a fﬁ&%g%i’o Iie,g. For exanple, at the point PS2 partway al ong the

route Rt cle will have entered the area in which a charge
is applied for the first_ tije, therefore the charge area entry processing
of Fig. 22 iBléﬁ@émsé@mbgdﬁenmwhgqonesmtrmwe}m@n 1§ @npPlied, tordfi i cati on
is nmade that the vehicle has entered a area in which a charge is applied by
t r ansni t aithgntatic chargdsystetncior perfquyingahangs protessingt i s al so
possible to add entry information indicating that the vehicle has entered a

area in ghtometi derisvehidledtat hdsenterah (i.e.sdriverf iriteg d tpldode and
current position. Because it is possible to determ ne that a vehicle has

ent ered fAWifitp (Retan! ékéﬁ“h?bvl@i&harcgﬁﬂ[g? r’sg%?ﬁ@ NeSInigfo#d - ehidlesi tion

and the previous position of the vehic efore, iU is also possible to

nmake t he; @ﬁﬁif‘ﬁﬁ . ltq% i d st -4 ion. In
t he nextugtt%ggé , a eﬁ er%gﬁrégﬁg(?\l&g?% to #‘Zhﬁg‘é‘tepg%’lj@? (gél%adut oggﬁéti on
result is_repeat unt § Le t of e ] J 0 e y is
recei vedanﬁ%&éﬁe%&g?hN?@am%Wegﬂﬁﬂ}as@&éggﬁgég’ysg%%{ls %ﬂeiphg{%ext step
536, a determ nati.on,js de fromthe recej,ved authorizatj.pon fesult as to
ohet hor BrEgt SRPORUReRTEs & & leln ok SeEabes ctoll B e bR hEPU g, o
that, in this step 534, the information_below is recei \éﬁd from ,tcge gr ound
si de. Vheenimamisation betwieenaanm iBrvehiclefewicermounied Bnacyehiclea nor mal
vehicle, the latest charge table and the first normal pattern, which is a

f | ashi ngapdtaron-voadhdevizeeinstialled onherryadndi cating that the vehicle is
a normal vehicle, are received (are transmtted fromthe ground side). Wen

the result oFig.leshowwthe abincepitoft the strivctuebioflan antomaftiolchtarge,
information for performng a violation notification is received. The first

nor mal pagstent ltsof Bhe ?ﬁ%@leﬁ@ ephbodigmeatt. Thwd aotohistiv ehiazpdsysteabilol e
that the ‘host vehicle i's a normal vehicle for which a 12S 0°4 JUL Z002

char ge CéPWg;ﬁgg@ﬁ?%ﬁﬂgoOEg{&{toéﬁn#ﬁﬁ%%ieiﬁlinﬂ@él‘ﬁ%ﬂegﬁkﬁ@é@d S a pattern

for being at t ervatio 227 at a predetermned timng
pr ecet or M e K 4 EREHE)S2 Afe Blched IAY o Qpain iRt 96557 et e
5 St PR PSR BB S B o M Bl S8R PR
e st RS B
the vehl da Sge%err]g Center ¢ %E?\'fing as an on-road device that is fixed on
the ground and is provided with a GPS antenna 42 for receiving GPS
signals from the GPS satellites 20, 22, and 24. The general center 40
also has a ground wave antenna 44 for ground wave communication.

The in-vehicle device 30 detects the position of the vehicle 32 in
which it is mounted using GPS signals from the GPS satellites 20, 22,

and 24, and transmits this by ground wave communication to the

general center. The general center 40 performs the charge processing
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When an authorization result that the in-vehicle device is not in a normnal
vehicle is received, the determnation in step 536 is negative anﬂeghﬁﬂh 02
routi ne proceeds to step 542 where violation processing is perfor . iZQ
viol ation processing is intended to allow confirmation from outside a
vehicle that the vehicle is in violation, and is perfornmed by flashing the

observation, | 227 con.and of f. in.a predeterm.ned vi.ol.ationypattern that
oSG 1 el S utABoTSS 08 Bl in) WiScPLE Bla ol i3 Sp il baaRe B S
repeatedly turnjng on and.qff the J| for a tine t,, nanely, .continuousl
{1 ashi ngFecerved Rsiaen Ghtie vebicle sh, aad i FanSHts She 86 b tRETQ0d0  he

vehicle is a normal, vehicle, then the determnation in step 536 _is

- af fi r mat ithe innvehidledrvice,d0. ke insechicleslesricedl perforansded BR t o

whet her or not the IC card 232 is |loaded in the IC card read / wite device

234. |f basedondhe re2ived mesulbefithe chwgerpr@@essingeia\%m&mm be

performed. Therefore, the routine proceeds to step 542 where violation

processi alisd ?d&@iﬁ)l@f&dthé foll ”FRBYBe g@bﬁ)ﬂrﬁeﬁaéﬂﬂgégeir@rbpééﬁ%rﬁdﬁdC har ge
126 0 4 JUL Z002 processing can be acconplished. Therefore, the

determ ngm?%}vﬁ?é_ﬁgo§%ﬁei®lppﬁ HBisMftdqd the routine proceeds, as it

is, to step normal processing is performed without performng the
viol ation pr i | §7:N0 i LS Al I

cont 1 rmati on vy Brroavar b HiBe 2y Bhe GeRRATic e AN ARARSHER Geb y an
the vehicle is nor mal , vehi cl] e,capabl nder goi ng _char roc I. N

and 1e peroubBaA Frnta ool BRAe A e SRt SoB I B T R
first normal pattern. Next, the processing qn,the Si or  espondi n
to char gétrd%cetglrédté'y’nbIBOEB%P?]@UFE“?@%CQH?R@ﬁm@ &i’&y gg)hlffgl\&e{dﬂesg ri bed%J
As is shown in Fig. 24, in step 600, repeated attenpts are nmade to receive
f rom t he REPMiAP6a amst ahi ieypib), quipubperhfly WVHi08. Eaddsof ithaye iisicl udi ng an

I D, nanely, an I D code conprising the vehicle nunber and the like until

thi s not conrwmicited togetieerbyeal buBhE10 sbi itlat qormimhandsi and rdatancan fhecat i on
i ncludes at |east the current vehicle position and nmay al so include the

vehi cl e hegeifeeredibetareervbach. Nutertiets precessing pogtiok e jgehi cle up

until the current position. Wien this notification is received fromthe

i n- vehi cHesefHeEbeldW 1s8tored B BFEeROM P0Gt ep 602, where the received ID

code and vehicle position are used to check the I D code and the behavi or of

Lehicl . A ol SIS RO ARy AT i IPEAGin i L0 Bl Rl 0, (1
can be PEobALIR Y ALY, deb b s R B8l R D, o0
et o m neRE G aHoR Hevia JapdwuiE  giotind WAl <inteiha 1T THE 17"
GPS communication device 120 is intended to detect its own position,
namely, the position of the general center 40 using the GPS signals
from the GPS satellites 20, 22, and 24. The ground wave
communication device 122 is intended to exchange signals or to
provide information by communicating with the in-vehicle device 30
mounted in the vehicle, and employs a wireless communication device.
Note that an example of this wireless communication device is an FM
broadcast or an FM character broadcast, a known wave

communication, and telephone circuit communication such as in a
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or not that position is an appropriate position. Wien the ID code and the
like are nornmal, the determnation in step 602 is affirmative and %Rﬂjh%mﬂ
next step 604, the vehicle is authorized as a normal vehicle. When h
code and the |like are not normal, the determ nation in step 602 is negative
and the routine proceeds to step 606, the authorization is that the vehicle
isin viglations ln the next.step 608.. Ehe aut hori zation result for the
vehicl e %?XH‘%?%XH%%‘&N%%‘F%P%‘HE or step 606 is transmtted to the
vehicle (i.e, .to the_jn-vehicle device). l.n this y, .because )
observat i on Mﬂ@%’?lhg 1$I33§®§@Wcéﬁa@tb?mp§tt\ﬁ6mm lftei(?ﬁoThi% a
violation pattern_in accordance with the authorization result fromthe
ground smemioryi £34 ingludes actolbtabiler 124 Aeim whichstoll informakiomcie, it is
a sinple matter to confirmfrom outside the vehicle whether the vehicle is
a nor mal reptesdreingrtolls chtlhares innwhéskiancharge e appliedis sberbdyaa
vehicle that is in violation for which charge processing cannot be

acconpl i ddabaset 1B & ivRtH mﬁgqfééﬁh{mi@ﬁ fol etete?miihle fife desgr i bed

in detail. This IDinquiry processi is carried out when a vehicle is

W thin a; I : = %&E—f i 1 formed at
t he poi nF? M?%@fﬁlfﬁé@gﬂ lest%t%r%glge I 8”‘951% C%?‘C%@%fakéﬁﬁ n the
checkpoi j Voo, A p.nf i10 i tot: | D code is
ot 1 et 4G PITERs oS rREIe o thR GBI AR BT RO . e 1 o
nodel informatdion.. Note that ig,is als ossibletosi.nclude i nformation
o cat | HERAEAnRER A8 of the pieh Tt EoBtiled SEkarns 7 0 e Sl
2002 Next, n ap authori zati.on result s received for, the above,,

ot T1cat] onatedhatna Happynsiik haut (BOIIL 5 1250 svhich arflony disk
determnation is made from_the received authorization result_as to whether
or not t(referad ehealow aadBpeandoe inserted as agecordinguaedivan@ndp 548) .
I f the host vehicle has been authorized as a nornmal vehicle, the present

routine alsdsremaved ipaonnecsted todheucemiar airatrgd davice i@ U ote talso host
vehicle is not authorized as a normal vehicle, violation processing is

per f or neghatotleapeecessingdfsiiae desdribad 810w is ladde torb@ndritfen té or

predeterm ned violation pattern (step 550). Next, the processing of the

ground sidled fRGAERY FDF u&fgﬁ%ﬂ‘i‘é @D@eﬂz.eA%Qo&aiﬁggg,qmag all§o tsssiBld REUi Iy

processing of the in-vehi device wll be descri‘bed. As is shown in Fig.

fﬁgei ved T PR ARGE N} PREES e %ﬁ?ﬁ%@%&é&?ﬁb@el{bﬁ& Ghadt ;Fnho‘r mat i on
. | . i ] ' Wi
o2 Pcaabie oA P S el DR Bl
o whet HEHE BRORGHSINGSPFOBERTLEAGRIId Ot Him HLd Viartaeit Dy d 2ot er m nat | on
i's perforrfe all ,of the | ode, the vehicle nodel, t he exi stence

d i )
or ot her MEITEH Vi &t isalsq HOﬁE@ﬁﬁééeq'%ae%anf(. ustrated)drrggs a

determ natjon as to whether or not the |D code and the vehicle behavior are
nor mal . volume storage device such as a hard disk to the center control device

100, and to store (install) a processing program recorded on the FD on
the (unillustrated) large volume storage device and then execute the
processing program. There are also optical disks such as CD-ROMs
and the like, and magnetooptical disks such as MD, MO and the like as
a recording medium, and if these are used, a CD-ROM device, an MD
device, an MO device or the like may be used instead of or in

conjunction with the above FDU.
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When the notification (' The I D code and the like) is nornmal, the
determnation in step 612 is affirmative and, in the next step 614, veBiﬁje
nodel measurenent processing is performed. In this vehicle 129 by UL 0
2002 nodel nmeasurenent processing, the size and height of the vehicle as
wel | as the existence or otherwise of traction is determ ned using inmage

pi ckup i nforymatio i cke t.he i ckup_devy 154A of . t;:he vehicle
neasuri ng de&ae?fe’ ﬁ'ﬁm'lvréi’flﬁge Mﬁcggwegeégfﬂﬁ# c@f‘?dﬂ “Yeidfe as to
whet her Qr not the v hIC e nodel ured in step 6§14 s the vehlcle
model i nAEWICe30 US er}tr@@emé@mgoshapelstw ONne Inhw Tgﬁgeb?\ﬁ peeseit mat ch,
the determnation is negatlve and the routine proceeds to step 620. |If the
nodel s dmverttion hassbdeneapphadl tena ira difghittomsiystemnfbrt providing zopteceeds
to step 618. Next, in step 618, the vehicle for which the notlflcatlon IS
recei veOhsﬁstandeoi‘rifmma@ohal ingoinelgeseand|sound torwdeyeer. The in-

notification is not nornal, or i t he vehicle nodels do not match, the

det er mi nadhRile Vi BB TLgli %%Ha\&ﬁ?,ﬁ'ﬂﬁm kPstdifi ol 620thé he

vehicle is authorized as being®n violFation.”In the next step 622, the

hi cl 624.
'h st ep BN it PRAEP BE SRISeHACte 3OS et PRI FRARISIVIED, (0% 16
or step Olstr rv éedtothe vehicle (i.e. to the in-vehicle device).
In this Breqaéﬁ% tth& observati on | anp 227 is flashed on and off in

ei t her aflr t .no rral pat oL in a ion t.er n accordance with
an aut hori zabPd# S i: rl?fkﬁi‘ ﬁ!'ﬂdr?daégﬂ?eﬁgb ﬁﬁ@?‘ngra not a vehicle
is a normal vehicle, |t is easy to conf fromoutside the vehicle whether
the vehiRagigaiion syiskem oiﬁhe@re@emtemiaoalmemmprwsde d witthpasi t i on
inquiry processing of the above step 526 will be described in detail. This
posi t i ordévine maiprbedy<20foxmedofrersi agniarorampuden copaperisingare as to
the position in which a vehicle is located to the vehicle. For exanple, at
the poi iCPRB20xRABA 2040 ROM06) uired B irpt ¢- dfitpat (BHO§ Ippoits208)si de a
area in which a charge is applied. Therefore In order to carry out the

charge pLIL6¢WRBICH is tEnALERSE 0¥ eﬂ%ﬁbg@b@sﬂ@l@@ﬁ%ﬂﬁﬁét@n&ﬁﬁn@' tion

of the vehicle is within the area™ n whi a charge is applied. Therefore,

the pos'éﬂ&rddtﬁ be%ﬁf@f&‘r@g B@@O@eh’e]d:dlﬂ Néfe 'tﬁanlﬁé RAM 204 §stly, In

step 552, notification I's nade as to D code an

backup RAM so that, even if the power supply thereto is cut, the

contents of the information stored therein are backed up (stored). A
floppy disk unit 236 (FD device) into which a floppy disk (FD) can be
inserted and also removed is connected to the input / output port 208.
Note that the processing routine described below and various image
data are stored in the ROM 206.

This various data and the processing routine described below are
able to be written to or read from an FD using the FD device 236.
Accordingly, it is also possible to record in advance the processing
routine described below on an FD without storing it ROM 206, and to
execute the processing program recorded on the floppy disk FD via

the FD device 236. Alternatively, it is also possible to connect an
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current position. Next, in step 554, a determnation as to the receipt of
the authorization result is repeated until the authorization resubtiij 2002
recei ved. When the authorization result has been received, then,

next step 556, a determination is made fromthe received authorization
result as to whether or not the host vehicle is a normal vehicle. Note

that, i ' ' d
si de. Wi OFEPBechtarbe R R raRe i e Sualf o5 R K RO
S a1 R ! PAREL bR, PO, AR S 3Fe bns%ﬁ)%?ﬁf’c@&qs”‘””ﬁ BER (hat ¢ he
hi cl I I t tt f th
PR et e
isinviolation, information for performng the violation notification is

recei vedtovige devigetind itheni exequteuthe puocessing programt. Therasarecle i s
not a nornmal vehicle is received, the determnation in step 556 i s negative

and t he alsotopidcal disdesisuth a5t ED-FEOMb ered thellike,cangdrmoagsstogptical

performed. This violation processing is carried out by flashing the 131 0

4 JUL 2Q4izkehagity atiMID) MO &7d ahe IQRé ds”a i‘e@bf‘dﬂig&ﬁbdﬁﬁ'm"é&ﬁétﬁon pattern

(for exanple, by repeatedly turning the lanp on a predeternlned tlne

L 8 OO s D e, SO WIS

ouleﬂe e vehlc e, he sane way ‘as the st .
Vo the difeifafiif ﬁ%hé%gh%acﬁi G B coPuRtbich] With (RR ARV ERISVER 15
step 55 affirmati ve and, in the next step 558, normal processing is
carried *. This nor nal processing is processing to turn on the
"ndi cat i ng NGt that tamioreehicla desai3l BlucEnEa Masd gakian 5y SER. be

confirmed from outside the vehlcle t hat the charge processing is being
carri ed afuthe peasent embodirest egrobe denngadeddviaandsgurtsé awtpie posi ti on
inquiry processing of the in-vehicle device will be described. As is shown

in Fig. past wﬁﬁmnﬂmgiateda) dddveahared netwicrk fpewehiitle. perfornmed until a
notificatlon (I D code and vehicle position) including an | D code conprising

an 1D, i.e. Al@EPsalévice PROB6F baidgtmeuntee onsa W@ﬁtl@ﬁaﬁh@?d @Pground

si de. The vehicle position in thls notification is at |east The current

POS ti ORyrfbnRE2IGA! Al FURRH BRVIHATEHIE & RREIRAEELR] tOFREIIA E)éﬁ:ft ory up

until the current position. Once the notification iIs receiv romthe

0o ShaRbER pbeat S TSGR nheRERROH BESicuaing e,
T e e B, e b 8B G By e voh ! o
132 0 fiounted 04 a vehicle is intended to detect the position of the vehicle

32 in which it is mounted using GPS signals from the GPS satellites 20,

22, and 24. The ground wave communication device 222 is intended to

exchange signals or to provide information by communicating with

the ground, and employs a wireless communication device. Note that

an example of this wireless communication device is an FM broadcast

or an FM character broadcast, a known wave communication, and

telephone circuit communication such as in a moving body

communication device. Accordingly, a communication device for a
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step 628 is affirmative and, in the next step 630, the vehicle is

aut horized as a normal vehicle. If the behavior of the vehicle i EOt
normal , the determnation in step 628 is negative and, in the ne¥t sﬂﬂpzmu
632, the vehicle is authorized as being in violation. In the next step 634,
the result of the authorization of the vehicle authorized in step 630 or

Ror? Ondro BRIt 8 o B Chote ol O POUEVE )
. . . o . 1 . 7

1 ashed TBAYAHA 156 74 tBe gTaui SKayAd SIBTRMPIGANE (8IS 225 0 4Nati on
pattern in accordance wth an authorization resujt fromthe groun
i ndi cat iwitrelass ﬁ@mmumab@méwnversem@nﬁ@ﬁ@teiegh@m@ ,cmqulg)sC@a to
confirmfromoutside the vehicle whether the vehicle is a normal vehicle or

i s in vimaae possilte atadhe ivevehicet devicend0 detmgean thewehirie andhar nal

pattern to a second normal pattern different fromthe first normal pattern,

it is eaeleplonerdéviretdetsidettheofehioler mal vehicle on the ground. Next,
the charge "area departure processing of step 512 will be described in

detail. Thi Viehabsp 2B0PR AR dhECtIPES SRe AP PIABEHH gIEQOSE Fhigut

when a vehicle has’ left froma area in which charge-is plied. For
exanpl e ek f i +¢h.a charge is
appl | cd FEALY 330 Jipiugles 2 O $ABR 2364 LR Whith BOBIAAGonT, CNETO0
area departur [oc i f Flq.. 29qi.S1.perior . Fl lyVe.. ep 562, a
ot 11 cSePororaBRERR, BF otk arediinoraiinir ehAr BB ds dPbRk s Bedt The o e
i n which a,charge 4 | i y the transm.ssion of the I D cade and current
bos! 11 oRrhgdiathslataBate 230R o Wiich! frap jokoemation Ioemroidingen | n

whi ch a charge is appli%&d can, be det&;ﬁrm' ned fr&gthe current position of
the vehiroudeassistaacginiopmationiwitbhimagesdo /the drivers is sigyesl so be
determ ned on the ground side foxmthis history information. In the next
step 564, aAllscecomnactashtasheahaeree iaputhe oadphdrpar: 20% aresudisplay been

received is repeatedly perforned until authorization that the vehicle has

depar t edlévice22d fmdproidiridheoate assistatceinfesmation ineges/tolthen t he
next step 566, a determination is made fromthe authorization result as to

whet her dxivepta bggakéﬁﬁéﬁhb_@cﬁn ﬁihge@ sein®d efide B2 S pROvIALd RfEE] €.

Note that, in st 564, the informati on below is received fromthe ground.

Wien t hg ﬂb‘é&!@éx} 2281«%%@?5&:1@@&{3%& heforshiatich b6 tRe"¥iTRE, XRA &he

exti ngui sht perm ssi on 1 nfornat cating permssion to extanU|sh’the

b . | I 29 4 i of ] ' t ide of th
veni ol o PR APEL2A Rubhif a Myl B ARk b URE, The s I 2 ©F 11
t it{ed f th i el t,ha I t i that th
veni ol e AR AR I BB B Ra oA O S o A eI e on T
ok hor - ERr S LB 4 el B RSB B i
vehicle, thep determnatiqn, in step 566 is negﬁtive nd the routine
pr oceed@@mgloé%’ j2anipa 8}'1‘(@15131&3-1 ﬂ\/@a§P§§ gezeirbed above, viol ation

processing is perforned to flash the observation |ight 227 on and off in a
pr edet er m n&dote that thendata and the like to be stored in the above memory

230 may also be stored on a storage medium such as a floppy disk
using the floppy disk device 236 or on a hard disk device.

In addition to these, an IC card read / write device 234 capable of
inserting and detaching an IC card on which toll balance information
and the like is stored is provided for the input / output port 208. In the

in-vehicle device 30, an ID code comprising a vehicle number and the
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134 0 4 JUL 2002 pattern. \Wen, however, the in-vehicle device receives
an authorization result to the effect that the vehicle is a normal vehicle,
the determnation in step 566 is affirmative and, in the next st p‘lEHiR_,
determnation is made as to whether or not an IC card 232 is | oaded in the
IC card read / wite device 234. If an IC card 232 is not | oaded, the

aner £ IREEECHR, BEE0 RSR B ulSh e Ve mddetge, 27

step sedhelikeip Ratedan advancainioe RaNbA08dnd ROM k. Se ifer o nor ma
processing is perforned w thout the violation processing being carried out.
Thi s nor\(éﬂuqbe clesdce 3 refeps sodbei todl balamce whation obsthe ¥cicard anp 227

usi ng the above received extinguish perm ssion information. Next, the

processi2B oadéd igtouhe KL dardreaek powsetet devive 284 pand vaptwst tolk

processing of the in-vehicle device will be described. As is shown in Fig.

30, in Hfankdbnforaeiteoni ciatheld cardPst ¢l Yheed éﬁﬁ&?ifégéﬂd @ard or

notification (I D code and vehicle position) including a code conpri sing

an I D, i~8dit PSraghi ibgnber or the like, is received fromthe ground
si de. Oncgdt%e not?fa:ijclgltll@on is received fromthe in-vehicle device, the

routi ne pro i 9 i .0 code and
vehi cl'e positipns th tE AEUNME LS Bdactfidi RISIHGRT IR -3

det ermi natyi.on i,s_nad to et her not the I D ¢gode and vehic| e behavior
or e nor naticls awAee 307 AL hatitad 1o bttty o She et MIriBEREC: on 1
step 638 is affirmatjve and, in the next. step 640,. the vehicle i

aut hor i Ranelsas gescribed abgive, aol How EHIAGIENE RB1E i5 Foadosilammhere are
not normal. The determ nation in step 638 is negative_and, in the next step
642, thatienble toiexchange signalsovith the ggound usingithe. amtenma Fext step
644, the above authorized vehicle authorization result is transmtted to

t he vehieddaanpilegit bemenirted idwidedhe Wehixlewdtthe reast sgatear the
information that includes a charge processing start instruction indicating

0 o A R gy e e ey e nechmi Sepaaes
structures comprising an in-vehicle device main body and an antenna.
If the in-vehicle device is structured in this way with a separate in-
vehicle device main body and antenna, it is possible to install the
antenna only on the instrument panel or at a position towards the rear
seat or the like, as described above, and the position where the antenna
has been mounted is registered as the mounting position information.

Moreover, when the ignition is on, power is supplied at all times
from the vehicle battery to the in-vehicle device. It is also possible to
enable the in-vehicle device to acquire date and time information such
as the year, month, date, as well as the current time from an
unillustrated clock built into the vehicle 32.

Note that, in the above description, toll tables are stored in

memory in both the in-vehicle device 30 and the general center 40,
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off in either a second nornmal pattern or in a violation pattern in
accordance with an authorization result fromthe ground indicating whet her
or not a vehicle is a normal vehicle, it is easy to confirm frond duygLd2li2
t he vehicle whether the vehicle is a normal vehicle or is in violation.
When the vehicle has departed fromthe area in which a charge is applied,

al| E&enéie@"s{%feehi# fr%b”ﬁhﬁiigén?:?ﬁ@%ﬁ@f HEBTe6 Y0, 89 e a8 aéﬁﬁéeiﬂﬁ?g e
| amp. 22 At ReRAE S e Falatinlionhod the Lt bE cRateed BT bR Sareadn, it |

is asinple matter to conflrn1fron1out5|de the vehi cl e that charge

pr ocessianpther devidsewther tolipnfenawntion isbtained by communitationn. Note
that the above violation pattern may conprise the | anp being turned on
cont i nuquanelyy thé ¢olldablésnmay Hestredim dhd memoppofromesifthelin-this is
so, the determnation is easy when confirm ng the state of the observation

I anp fr arelpiels déaritéSvahd dhe %éﬁéral Eerited4.2002 I n the above enbodi nent,

a description was given of when one observation |anp was used, however,

of T anps. my: e SAAHOR b??‘?ﬁ%“méﬁe?ﬁ%é‘wg?ﬁ?&%@?p@?t”é’ GeStyibett | (Y
237 Ziﬁdc"é‘%f%?ﬂ?hﬂﬁ’%%ﬁ%@?@ B the %‘6‘59'% S@afoi‘éiﬂbé%éﬁﬁ?é g_éﬁé‘é\flnzﬁz? e
possi bf ST ABIL Dejds Bt B BHLr i o PIERRPE CPRAPCATHY: thE type o

the vehicle |? mhlch he observa on | apps .are_installed, such as heavy,

medi um gengral cender anadiotEfior khargedrocassng te shows a
correspondi ng, of the. drlver of the vehicle on the route Rt with an
obser vatinevie degize 30ranpunteden aivelmidle|32. Panel | C cardbservati on Lam

| C cardNot | oadedLoadedNot | oadedLoadedSTPBal ance 000AI | flashingAl |l onChar
a ar eaPS1( Aphs ésishiovgndhaFige 4rinastepl 300,ate gghernal cemtersfdnecaiyeso vehicl e
classificationflashes for redetermned ti nePS2(Entered charge area)Al |

flashi n@?%lg@aﬂgiﬂmﬂ(}m bateltites @, 0Daasid Pealn ehélrasitastepB02, the
redet erm ned Ui nePS3Char ge anount: 00/ ent ryAl | flashi ngLanp correspondl ng

h ?ﬁ&qﬁg f
|togt ;/gr L\%@%aﬁﬁtégg %gjblt side charge ar ea%‘alf%fj?ﬂ%ﬁPQTs lgﬁgr aﬁé;egg&tﬁs

|1
or caet el ArkAAE M ToRERRIDTIR, W EorExfis OO Eb?f%dtﬁé‘ﬁ‘ance PR i e
(all 11 3RAl Qom0 e 8?‘%31aé1drdrs1r{ frdeses signals from the GPS satellites 20,

22, and 24 is large, the GPS correction information is used to correct
the error. Because the general center 40 is fixed in place, the GPS
correction information is able to detect any variation in the GPS
signals of the GPS satellites 20, 22, and 24.

In the next step 304, information of a predetermined area in which
a charge is applied (area in which a charge is applied) is read, and the
GPS correction information is transmitted together with the area in
which a charge is applied information in the next step 306. This
transmission can be performed by FM broadcast or by a telephone

circuit.

88



c NQ138 0 4 JUL 2002 In the above enbodi rent a description was given of
when an observation [anp 227 was installed on the dashboard of a[thggLegmz
however, the installation of the lanp is not limted to the dashboar n

it may be installed on the outside of the vehicle. As is shown in Fig. 32,

nunber plates 34 and 36 are normally attached to a vehicle. If observation

| anps 38 ared nstal l.ed on 1 he punber pl aties;34 .and 36 and cpnnected to the
- veni cl o et aztadh whigha cREFER ks BREHES AN SPmatiog 1S sRE I Atrod at s
34 and 36, canfirnpation from_,outside e vehicle becopes a sinple matter.
For exaidl ‘é’i‘ﬂé asgga.ﬁge is mpph@i,(Aer@aw%nwdifmma waldypebl e of

di spl ayi ng nunbers and synbols is installed on the nunber plates 34 and 36.

It is pouedétertmindicsatens. tfar examgle, sreas might bedopheed thetiwen at e t hat
the vehicle is in violation) of the vehicle in nunbers or synmbols on this

obser vatdigncenater dfea andetiiesuburbsaid thebe arehs dsrteameainatllerahrosi ti on
away from’the vehicle. Next, processing to automatically determne from
out si de lhger BEF e AR ity Qritlp dfeaunth edenple pA'dTeh YOWHICA &1
vehicle in violation determnhed in the present enhbodinent. Note that, this
rocessi S, -apd | | ' |
oger nor 7 PraPRUSELUERD LMy PR B REWRIn NS T IR BISEEIAEY |1,
rel ay deyig¢ 0._and-the procassin e . n_aobseryvatio exi;ce, As is
Show | fipidedintd g areeh dRME LPRto nBr R Bha FISGUER 4TS ATKER el e
above nor nal tern i ead in,step 650. All. set normnal tt.erns are read.
It is pP&eap Bie, B and & do pahich ﬁugz@%@nsl@ily dprittshapbdiciEdeved i n the
rel ay device 50 fromthe general center 40 is used 139 ~ ~ JUL 200 for
thi s noceamcepdticearpurd ard agjarent ko the owtan periphersr af daemrem A isecei ved

signal, the latest normal pattern can be used and the secrecy of the nornal
pat t er n dizded 4 apeas.eext is a substantially donut shaped circle

concentric around and adjacent to the outer periphery of the areas B, C,
D, and E. Last is the area G which is an area other than the areas A, B,
C, D, E, and F. These areas can be specified by their latitude and
longitude as well as by their shape.

As is shown in Fig. 8, the area A can be determined by forming a
closed space by setting a plurality of positions on the boundaries of the
area A with the areas B, C, D, and E, and setting a straight line passing
through adjacent point positions. Specifically, if an position on a
boundary line of the area A with the areas B, C, D, and E is defined as
Aj (axi, ayi), then a straight line passing through the points A; and Aj«
can be expressed using the following formula.

(y - ayi) / (x - axi) = (avi+1 - avi) / (axi+1 - axi) .. (1)

Accordingly, it is sufficient if the area A fulfills the following
conditions

(y - aYi) / (X = aXi) = (aYi+l - aYi) / (axm - aXi) <0
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In the next step 652, the vehicle is photographed for a set tinme. This
phot ogr aphy may be perforned such that at |east the observation maqqﬂyszmn
phot ographed. In step 652, the flash pattern is extracted fromthe'f Jsh
time of the observation |anp of the photographed vehicle. This extraction
can be perfornmed by nmeasuring the tine intervals when the lanp is on or

off. Th i.cl e photography.of step 652 is not limted to the above set
time ph§Y§§£§§h3. Eor e&%ﬁp%@, i an electronic shutter is provided in an
i mage pi ckup device and.the electronic shutter either opened or osed in
synchr bni 2ot on Il AAEMPEIESSRENANE apobrtof The TarBBEHsPR Gniheer can

be synchronized with the observation |lanp. As a result, it is also possible
to pickkmbﬂﬁﬂarﬁﬂgﬁionly during the tinme the lanp is on in synchronization

with the flashing of the normal pattern. In the next step 654, a

det er m nat i dvioreowedethes atea mhavhich archhatge feeapplied ipformatioredsiset st ep

650 matches the pattern extracted in step 652. If they do nmatch, the

det er m figt hoardanire Wehicibad ditarglel israpplivel fAdea) forhedfomsd plubalityt he

phot ographed vehicle the vehicCle is authorized as a normal vehicle and the

routi nedf%r@ﬁﬁ?ﬁoW@véﬂﬁﬁQ?&;%s@il@@ tP8et 8 BifRRrePth i a b ®heEbF ONi C

shutter i1s provided in the rnmage pickup device and t el ectronic shutter

i s made_gj 0 0 j : i i i e . pattern,
the ol cShcBritesg TP Ainllr 16fp pOSHHICHOARCEERSE Ih¥icargB Rt 1R ©)
JUL 2002 th rvati gn lLanp. resul. it .l i_ble to term ne
hat -t nAHATABRRE Wtk At p Tt Fa B ik cstoeef §F B AT (R CRAFES: e
lanp is on in synchronjzation wih the flashing of the norpal pattern. For
exanpl o ARAUR ARG Bt 4HE DU of S3REs AHSmOIbRe AHEH e pat t or n
shown in Fig. 23, if the detection tines are _set as the tinmes Tl and T2,
the ti nsharge ameuntireancordanceavithdhenlavelief cemgestionn oattoralderi ne T1
and the |la is off at the tinme T2. If, however, at |east one of the |anp
bei ng othe sharjge amearmtirnnaccordanoe withnthelength bé tinnesofrasechurthe t he

| anp is not turned on in a normal pattern and it can be determ ned that the

pat t er nglegeriptiongtiven bélaws thedd eonslitionsofornsetting thechdeger mi nation in
step 654 is negative and the routine proceeds to the next step 658 where it

I s aut haphgaatbraicdlled I@BI&lﬂ@t’bﬁﬁh@én‘(ﬁﬁioﬁsefélsaicﬁha\t?g'r@ﬁa@ge In the next

step 660, processing for a vehicle in violation is i edout. Exanpl es of

pr ocessj : IGheHdady violation include photographing the vehicle
AR asich LR BT,

nunber graphing the driver, notifying the observer and

pat torn i n tRReLGRyEte] alstBatotE CoRRiBlar ) R RRERREP b AR ild e

whether .8 A2 MEwr iR ' AR inlhEnG Be tS118 Fo¥ 'ecR 4% in Table 1.

Table 1
Area Charge Amount

A ¥300 / entry
B ¥100 / entry
C ¥100 / entry
D ¥100 / entry
E ¥100 / entry
F ¥10 / entry
G ¥0 / entry
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Note that the above description was for the detection of a nornmal pattern,
however, it is also possible to detect a violation pattern. In tDi@ JASQ002
it is possible to detect a specific violation pattern and perform an
observation corresponding to the type of violation. Further, in the above,
a description was given for that the flashing of an observation 141 -~ ~
~UL zooz la s ;observed,,.however, .the .observation is not limted to the
f1 ashi ng of rﬁitgﬁtqh%ﬁ? contliignds Sesdey @Pé ‘?’Bngﬁ‘?&?mrgﬁmm tion of
notification by radjo waves. In this case,, the cycJe and frequency aof the
waves adnEEeasesas fd@e\mm I'nﬁ)f eRbrigspnte Ghe cemdrahportipa @g fareatry¥ or a
normal pattern. In the above enbodi nent, a description was given for when
the charwhiocha dharg®ys dpgplind mgcreasesol | froman | C card on which toll

bal ance information and the |ike was stored, however, the charge processing
is not |im tEdetsecoha drapgecakailatiors coaditiorCis el leragth of timeal so
possible to approve the toll froman settled account such as a credit card
or bank sﬁtﬁzﬁ‘t'gtin%?%éﬁts%v\%htih AR8bUs shdRfatihg thelidllefdteegelianed iy an | D
code. In this“case, when a card or account that allows charge processing to
be pr oceé'ﬁ?éiztautorrati cally is determ ned, by notifying the in-vehicle
device as ' tothe toll deduction fromthe deductible card or bank account
before the deducation, the user can confirm beforehand the paynent of a
toll that has been created because of a charge. _ (Fifth Enbodi nent) The
present Balbbled? mnent enabl es the determ nation of a vehicle that is in
violation or a normal vehicle described in the above enbodi nents to be nade
easily and using a sinmple—structurefromoutsidethe vehicle. Note that, in
the present enbodi ment,| t Werest r Yct ur€hiasgehdnsauntas ijn t he above

enbodi nents, therefore,[ Theysang poxt g@@ 7r§]!gjéven tHe sanme descriptive
synbol s and a detail ed ot } } Note al so that, the
structure of a portion|(142B 0 4 ~u~ z¥%3@ / entry

C ¥90 / entry
D ¥90 / entry
E ¥90 / entry
F ¥10 / entry
G ¥5 / entry

If the charge condition is set in this way, the charge amount
increases as the length of time staying in central portion of the area in
which a charge is applied increases.

The third charge calculation condition is the level of congestion
shown in a table indicating the tolls for each area, while the fourth
charge calculation condition is the speed at which a vehicle traveled
inside an area (alternatively, the average speed within the area) shown
in a table indicating the tolls for each area, and the fifth charge
calculation condition is the total distance traveled inside an area when

traveling inside an area shown in a table indicating the tolls for each
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of the relay device 50 of the above enbodiments is used to formthe
observation device 52. In addition, the present enbodi nent has alFMngE 2002
structure to allow easy determ nati on of whether a vehicle is a nor

vehicle or is in violation. As is shown in Fig. 35, in the observation
device 52 of the present enbodi ment, a ground wave conmmuni cation device 152
havi ng a . ground wave antenna 152A, and a | anp phot ographi ng devi ce 158
providedEl %h an i mge pickup devi cel58A such as a TV canera or an inage
sensor or t l.i k re copnpecied to an i nput / output por |/O 138 of a
rel ay contrgg}’dﬂﬁf‘éaulggagpﬁ%é?%‘aéﬂ" %Iﬁ%‘fﬁ E](Q‘BE ‘?ngﬁﬁ) .aé@ai spl ay device
160 for displaying images photographed by the | anp photographing device 158
provi deccanditions inthgeargackupviawh acheage issappliedciofesaratiore 1t e i nput /
output port (1/0O 138. Furthernore, a printing apparatus 166 used for

pri nti ngppssibbetespetifyrbeth thedatdzeahdkihe toldifep therareat edwhidtha i nput /
out put port (I/ O 138. As shown in Fig. 36, in the present enbodi nent, an
obser vatdlgdy @{g)%égﬁeﬁ.provi ded in the vicinity of the nunber plate 34 (or
36). Figs 36A an 6B show states where the observation lanp 39 is flashing

on and off. et tﬁ@’%é oft o?‘@{eexgv"‘\‘i%!ﬁ Ié‘&e?gé%BgW%é ?@cﬁ%eids on and

< C >
Fig. 36B shows a stat ere the observation 9 1s of By providing

an observati . i Vi Gl A 4.attached to a
veni ci e and S8R SR TS TR Rl dTne iR ePHIRe by BL B dnifa) ™

di spl ay for. observationsi,s_nade t he .nunbe l.ate 34.,As _a result,

cont i 1 mteiRrEIS i riRdeteriinest Hones (SRPR( dAiBUTR INithe Preseiit) |y ' 5002
vehi cl e. xt,. a description w| iV of the processjng for

et er m RIRPOLiRaRR 1 bhe snevericle dEafler U MaRBIad I8 7 e b I6u1BiSdED: he
vehicle, nanely, on the ground side. As is shown in Fig. 37, in the

obser vat4) indormationds reneived feom e gaomewt side rramely; fremethe70, the
above normal pattern is read. Note that, it is preferable if a nornal

pat t er n grmeradtcethtoy 40he\s avasdescoibeld abowey éhieiinfoimadhse fvani thedevi ce
52 fromthe general center 40 is used for this normal pattern. By using
thi s norgaterdtdesiter 4Onerateaditl Winich & eteirgedsspphed irferheddon aedmal

pattern Tan be used and the secrecy of the normal pattern can be inproved.

Not e al QP @drriectich AFRRAEDID dhd Qn%tt;@gewm% detéhifatibel 15 hi{de mation
on a floppy disk and to use the information read fromthe floppy disk. In

t he next et Rall f l; 1

phot Ograaﬁ%cﬁ%l@%ﬁg%@ﬁggtgp%f%gw?%%f%%@g%gﬁgp ?gﬁé'é %hgt | east to

i ncl ude . obseryvatd | e ln._st %2.q.at | . ] in
synchr ol SarRaR §f Er GEivd inPrliditap i B mcRRieek i infBtiatidh,y o

i mages ot aphed f.or .the se i me...Nangel t he .i es i nchy,oni zati on
w th : naher et Eiatgh insteb 20248 BEBIALYE A, iy T BexE sl At
pattern axe extracted.in nchroni zag.iaqn with the flashing of .t he nornal
pat t er n.theATeaMHHRICh f %&é&ﬁbﬁ&n@&@% 5PrGUERA SRETOR thied of f 1 n
the pattern shown in Fig. 23, if_the inmages are extracted at tinmes T1 and
T2, i mdeESweurection dafp is steredht the tine T1 and the lanp is off at the

time T2 are obtained. 144 . _ . .
If, however, the received information is not the most recent

information, the determination in step 402 is negative and, in the next
step 406, GPS signals from the GPS satellites 20, 22, and 24 are received.
In the next step 408, the current date and time (year, month, date, time)
are read and, in step 410, the in-vehicle device’s own position, namely,
the position of the vehicle 32 (latitude and longitude P (t)) is
determined. Note that the when determining the latitude and
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~ ~ JUL ?~0~ Note that the vehicle photography in step 672 is not limted
to being perfornmed for a set tinme. For exanple, if an electronlilﬁhutte Z
provided in an i nage pickup device and the el ectronic shutter ei pgm d
or closed in synchronization with the above nornmal pattern (the detection’
timng), the inmage picking up in synchronization with the flashing of the

SESZLY?H&%!S@% B0 SGeRRated GPBibrighitH ﬁbﬁ%’rhﬁh@?ﬁ DHERPR W'th he
Lurning of 1 Kvibge '%é‘%‘%&@@ﬁ MR EEQG%\@E“ tﬁ#ﬂﬁ%ﬁﬁa?ﬂd

read in the above ep 670 re dlsplay .together wt i mages extracted
in st ep Watchadiwithiagpagp databasgstor a@ﬁ\é@ nexestepges

di spl ayed on the displ unit 160, it can be easil deternlned whet her the
vehi ¢l & 4 dthecares tw.ﬁmleﬂme Tafitudevind dongitude § (belongs ishe di spl ay
screen of the display device 160 for both normal states and violation

states vheridetk NeserirastepndlléthStatitudé astd tangitiadepr (th), thettieien(tjsee

Fig. 23). Wien the observation lanp 39 is flashing in a normal pattern (see

Fi 9. 23)and BB a1 afe sted A8 v@lﬁcl@%aﬁ&? }ﬁb&ﬁlyaﬂrﬁfdkﬁ@rB beléw/idied into

four sections wth the foll ow ng bei ng dlsp ayed. “Nanely, the top portion
(the po is related to the tine
T1 of t%ﬁﬂggﬁi%%%ﬁ%@%gﬁﬁ por |on ?t&% portion conprising the
sections 162B and 162D) is related to the time T2 of the detection timng.
In addition, the bottomof the screen (the section 162E) is related to the
phot ographed i mage and di spl ays the year, nonth, date, and tinme of 145 0
4 JUL 2002 the photography. The left side portion (the portion conprising
the sections 162A and 162B) displays a state in which the observation | anp
39 ought to be in a normal pattern, while the right side portion (the
portion conprising the sections 162C and 162D) di splays the actual

phot ographed i mage. When the observation lanp 39 is turned on in a state

ot her than the normal pattern, that state is one of those shown in Fig.

38B, 38C, or 38D. By displaying the state in which the observation |anp 39
shoul d be turned on or off in a normal pattern, and by displaying the
actual photographed inmage, it is possible for an observer to easily
determ ne whether a vehicle is a normal vehicle or is in violation. The
year, nonth, date, and tinme of the photography of the photographed inage is
al so di spl ayed on the display device 160A. Mreover, because it is possible
to specify a vehicle fromthe nunber plate, if this screen is printed using
the printing apparatus 166, it is possible to preserve as an output form
the suitability or otherwi se of the turning on of the observation |anp 39
in the normal pattern. Note that, in the above enbodi nent, the use of the
observati on device having the above structure enables a determ nation of
whet her a vehicle is a normal vehicle or is in violation from outside the
vehicle using a sinple structure, however, it is also possible to form an
even sinpler device to support this determ nation. The structure of this
supporting device is described bel ow.
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As is shown in Fig. 39, the supporting device 170 for supporting the
determ nation of a normal vehicle is constructed fromreceiver 1@2 iﬁf d}
4 JUL 2ul provided with an antenna 172A, a control device 174, a(ﬁ 2
notification device 176. The receiver 172 and the notification device 176
are connected to the control device 174. In the sane way as the above
ground wave conmmuni cation device 152, the receiver 172 is intended to
receive a nornmal pattern. Note that the receiver 152 only needs to receive
the normal pattern and may be constructed froma sinple receiver. The
control device 174 is a device for converting a signal representing a
normal pattern received by the receiver 172 into a drive signal for a
notification in the notification device 176. The notification device 176 is

formed from at |l east aone of sound em tting device such as a speaker or a
buzzer and a ljagp, gnd|nofif}es| a|nofmal pattern as a sound pattern or
light pattern tRAt gorrnesponds with the|nofmal pattern using the drive
signal from theScont|rol| devigce |174. As desftri bed above, because the
supporting devjge 170 gan|be| foarmgd With al sinple structure, it is possible
to construct it 1n g portablje size. As A result, it is also possible for an
observer to perﬁbﬁﬂl%g gﬁservatipr wihga:carrying the device. Note that, in
t he above desc it gn; 5&aﬁble $ described in which a receiver was
used for support, hgwevyer) it i|s als¢ ppssjble to attach a card read /
wite device ijnstead off alreceijver]. It [s gl so possible to store a nornma
pattern in an 1€ car angd| by.~rleadipd 4 his| card, even in areas of poor
reception and t%b Sikg,| @ he ofser yati&h| pattern read fromthe IC card can
be used for supEo E| &$ix] & FRyoditBnt3 | t47 0 4 JUL 2002 In the present
enbodi nent, thex ré%qgtg¢1g?ng§on i gpplied to an automatic charge system
for perforn‘ingg ryeZprHesisPng | 2| Z
—
e
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0 4 JUL Lvue

automatically for a vehicle that has entered (i.e. driven into) a tol
facility (i.e. an area in which a charge is applied). Note that the
automati c charge systemused in the present enbodinment is a systemfor
settling a usage toll (fare for travelling) based on information transfer
usi ng comuni cati on between an in-vehicle device nounted in a vehicle and

o on: rond ASREAPEE LA 88 LoTuRaRdn MY BBYVe EUIGL S Dreeent
e praRRHioR Faflihesa iR B Re SR e
automati c charge s¥stem 10 of the_ present erriﬁdi ment is the sane as in the

st r uct udesskithed belenghasheempegtomned. ddre ¢ ssomdaldpdisates that the gr ound

side of the structure according to the present enbodinment is the sane as
t he genehalrgegpraressing fmsbeen Perfoemenhd t herefore a description thereof
is omtted. Furthernore, the relay device.has the sane structure as the

relay devi cénibishesy, the krea ithwhidle the-wehicte 8 Xamscordsemti dgenpme

structure as the in-vehicle device 30 shown in Fig. 17, and the dbservation

| anp ha?rbﬂ%téfﬁﬁnéarﬁﬁ{é’ifﬁﬁﬁeﬂqf‘o R VR4 HO Thb Pte2d{dXigias N Fi 9. 18,

t heref ore descriptions of ese aré&eomtted. The operation of the present
enbodi i) | now be described. Firstly, the operation of the ground side
apparatus (1A'this case, the general center 40) will be described in

detail. In e _present enbodi nent.. t.hegener center .4 rf.ory0s the sanme
processi ng i\i@iﬁgﬁe %‘%gﬁf@%mgemp%éﬁ?f%cﬁ C%Vd.cgz?fbe%’ ]P?ansn‘i ts

i nformatj on for r processi ng.to.an in-vehicle devjce 3Q unted on the
ven of e dsseried ERG Ehatee wamasing iS mestorgied ot sredeicurvadd: omons
satellites 20, .22, and 24 (step_.300.n Fig. 4). The general center 40 then
det er ni dde predetermined tames when the progessing D@&Yﬁ?ﬂapgmmedcent er 40
(a reference latitude and |ongitude Po), and generates GPS correction

i nf or meindude evprgdRyur Nepredetextnivedi day ofreverynweelcha a charge is
applied information is read (step 304), and GPS correction information is

transni Ftredett@ggﬁhed dathandedmaofeively anorghgori & predet@tninédryedr, on i s
transmtted by FM broadcast or tel ephone circuit or the like (step 306). As

descri bedoalieydatd, Enditad. Nuk thailed ekaeutiomplithedchatgemtion is set
for a area in which a charge is applied forned froma predeterm ned

pl urali ﬁi’lg yégé t: ‘i‘%?si)’ i 1 } t i ze of
the ar e?s“ogé?we ﬁﬁ}g%(lzlﬁ?(y ﬁlifg}frrngenﬁ ]'phe uﬁ%%g&%%c%%e%ﬁgﬁngﬂ f‘ei‘rémt%he

cl oser t I . An exanple of area in which a charge is applied
accordi h@eéﬁqigiﬁﬁéggﬁgb'enbodi ment is shown in Fig. 40. The ground is
divided intqg three areas-.napely, .a G | ar ntral yarea A, ,a donuf shaped
area b that ASEEReRam in iR, bohstsk A20° ok 2f i hinadoni R e
ekl brbhaagr Fpiants S0 S Rutl Pt 7t et SsRotin by
their shape. Note that, in the_present enbodi nent, checkpoin CP for
performrmfgjmﬁa@"ehgsic@tgﬂgeam ﬂn@@emaﬁsem@nwemsmsa etPons in the

area D and ins_idethe area C. 149 . o
determine whether or not the conditions are matched. If the conditions

do not match, the determination in step 420 is negative, and the
routine is ended.

If, however, the conditions do match, the determination in step
420 is affirmative and, in the next step 422, the history information is
acquired. This history information is the vehicle location history list
(Table 3) stored in step 416 in Fig. 5. In the next step 424, a calculation
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0 4 JUL Z002 Moreover, the charge processing area information is meil 1@5 2002
the area in which a charge is applied A fornmed froma plurality o

however, it is possible to set a different charge anount for each area. For
exanple, it is possible to increase the charge anobunt in accordance with
the proximty to the city center, or to aIter t he charge anount in

accordan e_nunb f.tines of lter th har ge anount
in accorﬁ?fh{leﬁan FEaFE%C ttﬂn ﬁﬁb@ﬁ dﬁ Sengi’@ ‘ﬁ'ﬁr&e Fﬂglﬂﬁ% anount
in accor&Pnce wi,t h the Ien time of se These are detergl ned by the
charge ¢ TnNda i sleteRmingsh cabayega leulatipniqand tioms. ThasE have beon
described in the above enbodlnents and a detalled description thereof is
oni t t ed, calewdation conditions arearanditivnsiferideteroigiingon charghamourt  of
entries into an area, shown in the table indicating the tolls for each
area. Thiclragencalchdatierceonditions)andntidy be imdéeupi o thengimbsdr sf ay i n
an area, shown in the table indicating the tolls for each area. The third

condi ti ogn8ed *i'ﬁtd aﬁ%réaf thernes: gtg%f tithé la,eafirf%m afPAFed Mot fge (AR ©

indicating the toll's for each a The four ondition'is speed when

ar on) . SRBR B Ca RO fo s e ot i R RO o1 e
fhe LLFQO?@W@Q?. G ORI PR Y, a“%ﬁ%%f@?ﬂh@' fo fiESs Taores "

based on .t he charge cal Cféoatlgi condi.tions in the area |n V\hl ch a charge is
appl i ed Sflh@wrhétsl%gen?t'a IIREQ SORSAGCEREE ATGaSf or the area in which a

charge is_appli ed, th area the toll. 150 4 JUL 2002 The area in
i ch . (harge AEiciplied (Mhiomiores NatNroNe Mo dNidNahch-a(@har ge
is applied formed froma plurality of predeterm ned areas. For exanple,
areas migthereins or med between an inner city area and the suburbs and these
areas becone snaller the closer they are to the inner city area. An exanple
of area Np, WcN@ NpahNge N, Menl thedevaludtiontofthe aredwn-i@ (Fieg thd0. The
ground is divided into 4 areas. In the center portion is a circular area A

Donut  shagashét bf erdficd Hed l&gﬂfi fbrod4cls HPeh HHteAhheeP b

around and adj acent to the out perip ery of the area A Last s the area

D which 4 ﬁ%{g@ﬁﬂ&ﬂ ﬁwpéoﬁagﬂghﬁg areas A, B, C These ar eas can each be
n

specifie elrr atltude an gi tude as weII as by their shape. In the
pr esent WQWf t B, and C are each area in which a charge
is appli ed e t'?r%e&?t?@e% éhoutm de the area in which a charge is

appl i ed. the g‘?i@ t| on of t% in-vehicle device 30 will be descri bed.
In the eeﬂB% pragelgpeﬁ ehicle device 30 is intended to perform

identic f.orpation is received fromthe
ground, &We%c&éﬂdrzégan?@n?@ﬁ’ni@&(‘ﬁ’ﬂ &?ﬁﬁ@?ﬁce 50) at predeterm ned
times (for ex npl.e ever one mnute) by the in-vehicle device 30 mounted on
the vehifcl e ¥ alpend fmyRt ernination is then made as to whether or not
the received information is the latest information (step 402), and, if the
recei ved i nflov the nextistep 26| dhe changkedisnealcudated wsing thleeca;'leubatmnatl on
in step 402 is affirmative), the area in which a charge is applied is |led
out whi lfernhal{Bst abolvecamdrthierﬁitswﬁy informatiam.eWlish ehe4tlfdred f, however,
the received information is not the latest information (i.e. the 15l 0 4

JUL 200Z%alculation is ended, the routine proceeds to step 428 where the charge
processing is performed. This charge processing is processing to
subtract the charge amount determined above from the balance of the
IC card 232.

For example, when the calculation condition is only the number of

entries into an area and the history information is from the start point
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determ nation in step 402 is negative), GPS signhals fromthe GPS satellites
20, 22, and 24 are received (step 406), the current date and time [ ye3gy) 2002
nonth, date, and tinme) are read, and the current position (latitude and

| ongitude P (t)) of the in-vehicle device, nanely of the host vehicle
thereof, is determ ned (step 410). The determ ned | atitude and | ongi tude P

(t) are tched wt p. dat abas .Qr i C .412), the
area towgﬁ%@mgﬁq]&'&eﬁm a5 ‘i)mzn}‘lgt W&E&%\fg%ewggci ded
(step 414), and the latitude and | ongitude P_(t), e date and tine t, and
the ar edoursl anshasverbalaw f\@é‘ﬁg@ @Vporé%meénRéi%l@ (step 416). As a
result, the area in which the vehicle 32 is present at {)redetern‘i ned tines
i s stor Raeharge ataoerdrd 300 las HGxdr §. 10@ o di Hg0 ¥ 1 rakDAg Bst 49
exanple a case in which the toll varies according to the nunber of tines a
vehi cl e yent4eDsx InE 54 0area in which a charge is applied, as is shown in
Fig. 40, if a vehicle travels through the area conprising the areas Ato D

al ong t ey (cPirgeRimio it £B0CL® & 100 K0 $TROO X 0He180d Dok 100EDD, +Hdtause
the start point® STP and the end point EDP are outside the area in which a

charge isqappl| gd: harge is applied, however, because each of the
part way )f)(lji ntes*g&, ﬂg,OCS& and S4 are inside the area in which a charge is

applied, a charge is i h r i t he
ehd poi nt - ECRCReREOY e ANer G R AT ERriith Hed sRShEler Tt L nce
of areas C, B, AL B, Cis stored. Next, the charge processing in the

i n-vehi @MBO¥Y ce 30 will be described. This charge processing is
processing to transmt history_ 152 ., 0 4 JUL 2002 ingo.rmation. after the
recei pt of d4fthguadeuladiononditionissheondy that §aneissaying dRidt or v
information) fromthe ground side (checkpoint CP), and is described in
detai | tasleavanddhieshistiony information js fronry the start peintskI Kgoasthe end
determ nation as to whether or not there has been a transm ssion request
from t hepoietteE BIP, ensleowit it diigr &) hhe«thairge amourat thefoarmdres sShows nade as
to whether or not the conditions match. If the conditions do not match, the

det er m g1 fbP thbavd #utes RoahidvVRband the current routine is ended. If,
however, the conditions do match, the determ nation in step 420 is

af f i r maty | Qﬁ{ﬁqtp=412%%) N g KIPLHYON K QHTHDINOD + H0BE QU MNEOx 2THhi S
hi story Iik%%ggﬁgteiéo% I's the |?s<tj10f¢(2 ﬁe Veh(?C| e location history stored
above (ige. |=r¥§7 rocess corresponding to step 416 of Fig. 5). In the next
step 42§,xt2he q(Eired history information is transmtted to the rel ay

ot not Rblres amo bRt TadE £00 kX 405 rE Q3R o' f AR %r o
not! f! cgi %Jgf?@een recei ved, t.he. detgrn‘i nation is affi rmajti ve and the
notificat X i rformed. If notification has not been received, the

determ nation is negative and the routine s ended, Next, the operation of
the ground fEHausjayowta thaé avieids @ela@ah@@raomﬂs@%sb@aa% g 11 be
described further. Note that, in the present enbodi nent, the checkpoints CP
are set aamopneldet erm ned areas and, as is shown in Fig. 42, conprise the
areas CPM and CPS. The area CPMis an area for perform ng tasks rel ated
subst ant(Gekbnd Enhibediheegty processing while the area CPS surrounding the
area CPMis set as an area for canceling error for specifying the 1S3

Next, the second embodiment will be described. Note that,
because the present embodiment has substantially the same structure
as the above embodiment, the same descriptive symbols are used for
the same portions and a detailed description thereof is omitted.

In the above embodiment a description was given of charge

processing for a vehicle that has entered into a area in which a charge
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0 4 JUL 2002 area CPM (buffer area). The reason for this is to counter anh/
errors caused by the GPS system when the position of the vehicle {sk JUL 2002
detected using a GPS system The area D outside the areas CPM and CPS is
outside area in which a charge is applied (Fig. 42) or is in the axea in
which a charge is applied (Fig. 40). As is shown in Fig. 43, in the

i n-vehicle demxige, the routine proceeds rmnation
i s made lésaRBﬁﬁﬁeh%?’ Yt S‘Pﬂge Eﬁ?é%rﬁ b%@#ﬁgagg?\@g[h%ﬁﬂeegge?t o the
relay device 50 (the checkpoint ). If deternm natipn i s, negati,ve, the
fouti ne ety dnitsseparked hastaachin sambRses, dhe: tolhPRuich B
routine proceeds to step 582. In_step 582, a determnation is made as to
whet her parked wehdcle isirareasedaFaaexampdekfoisriecassary ttRerwreasenbe t he
current routine was |ast executed). If the previous area was not a
checkpoidhiargetmatder thettilvae paakeenirea ato-perkihgeamnenMaredeer, ih¢hei r st
tinge and, consequently, the determnation in step 582 is negative. In the

next st ep]p8th alrahieldd ¥ Ric@easedbetaupertheritedease is hpplind itoe proceeds
to step 594. If, however, the previous area was a checkpoint area, the

f
det er M NALKRNed that EROBIA ot PIOPEFR! h¥GeAAd R #Rybhse a@fgggegggg t ° step

594 with no er change. a entry processing Is

e o TSRy e B R e o R i B P

checkpoint. Cp for the first time, By transmttin n.l 0 he
current YRRIdeSM CP@P@%‘é’nS%PaakﬁcE{filﬂ %P?qu%&egéyﬁg E%agggh ’ vehicle
has entered the checkpoint CP.  Due t is notification,, the ]%g ckpoi nt CP,
nanel y, thesemeeds fo bespme religf aviatlabledn cases ssickyas dhese f‘h%an begi n
the initialization of the processing that acconpani ei t he char g& .

pr ocessipresexdtembosdiment stheptalBias ingraasesl on parkedmehiclesandmelief

conditions for beginning the cha&ge processing in the in-vehicle device. In
t he presisrgiverbtelvebitlesashisectdlbsHoattdveot bedncheaggd processing can be
performed at the device mounted in a vehicle in response to a transm ssion

request from {ige Egbséfnﬂéﬁb@dﬁ&erﬁﬂpthaﬁge@plhhtablwzgnednﬂosﬁmiomaneI Y,

the rel ay device is able, by the aboveé notification, to transmt the
| at est r | ltoABi ded cbrirberdppHtabla@sbinedfdrmted
observa%n&%fghgéﬁkgﬁg tc???lsav\/sr’\éel(r)\fthecyer{ cla«;pgas been authorized as a
nor mal VeRiGILoIMISRY BF preletbimiABlE2Ents. authori zed as being in

[ SS In

violation, it ¥s5 po to transm ormation for performing the
violation nati fifation. The norral p [ . e 0f1.G [ t he
observati onolig’ﬁn?c %mx{soaple&q{ﬁgiggﬁaaa gh&ﬁﬁ a}@rlg%%{ee%%n%éz}ﬁg%ﬁﬁggg for
exanple, a t.im in which the la i s repeatedly. swtched.on,fox a set
time ancﬁPHL‘ﬁgb\R&Q LOREIISH¥a %Ppaoggtraﬂlﬁi)z‘?lﬁe ir]dH? \Hpg adfade"“¥onf i r mati on
fromoutsjde the vehicle that the host vehicle is r mal hicle for

whi ch chéicipityr of the intpregatipa Fh%mt%r.seﬁtm@ﬁ%a@%lgt diif @l@d@r%e
cyclic flashing can be confirned fromoutside the vehicle and the vehicle
can be dmdicated hystheidiaganablings irekig! @), a ranke zane ayn thepaiaas: n

whi ch causes the observation |anp 227 to flash on and off in a violation

pat t er n alidiimdethie foads Hieamd5dadjeerdrio (e otitex peniphery ofdhevzonen | anp

on and off repeatedly for atine t, or by leaving the lanp flashing) is

used as LLheavaelke® izohaRBtigr the ared ¢ thecaldepBdetiidtsconnects with the
road 51 and is also substantially parallel with the road 53, and a rank 3
zone L3 in the area of the alley 56 that connects with the road 53 and
also connects with the alley 54 and is also substantially parallel with

the road 51. Each of these zones can be specified by their latitude and
longitude and also by their shape.
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0 4 JUL Z~QZ confirmation fromoutside the vehicle that the host yehicle is
in violation. If the determnation in step 580 is negative, the rU)lftUUh 2002
proceeds to step 586 where a determnation is nade as to whether or not the
di stance to the checkpoint CP is less than or equal to a predeterm ned

di stance, which enables a determnation to be nade as to whether or not the

vehicle is app I t I i ckpoi nt
i ess (RArIehBRl R W BB frcasturd B aRRE R 0 BET R
step 586 .is affirgative and, in th ext ,.step 592, info i o indigating
that t hehikge AEDIKALER Z48 Foladriedrb iiornea erirr eURAISH ByaHHs FReges and
sound, and the routine returns to step 580. For exanple, it is possible for
a fixed 21 and 83@inghithe allgys adansh 5§uaqn@§eaafpﬂapzéggip@rlﬂmgcf€#o®§ﬂme on the
di spl ay panel 227S, or to provide this vocally fromthe sound device 228,

or to diGf byildingnwiiehdisspiraserred koneais pdated ey thernppasiteesidiespl ay
device 224. If the determnation in step 586 is negative, the routine

advancesadrosstite fodd B3efrom thet risitaatiadrarea GidEhers id alshahherea62 not
the previous area was a checkpoint CP. If the previous area was not a

checkpol of tid pairRing 18t I HHeeX N A8phPtriiehit st8Pe WhidPM R a regepved Lhe

determ nation®in stgp 588 Is affiriative when the vehicle has departed from

a checkpgi s Wk e ] Is i I LLpat & in the
et ot A Bo ot 1 pCHE SpRRsiRNidl ALk e bt irtinitte | 7,
proceeds_ to.step,594. The~abav Iea, gepay tur [ Q sing_is. pr ssi ng
perfor nﬁ%@ﬂ%lﬂﬁﬁé£eﬂé§ aﬁéﬁ%@%&‘% %ﬁ?@?ggﬁ%ﬁ%ﬂ@%&%ﬁéﬁkmi nt
CP. For 156 0 4 JUL 2002, exanpl t he, poi nt PS rtway, al png the
Fout o RATUPlements @ Ghxsk indeReadenily Al ihexepapid &om the rhatge
processing, notification that the vehicle has left {he checkpoint CP is
made by applicatieswilyetethat theke are élﬁﬁeaéiﬁgt@néﬁemli?b@sﬁli Parksot e that,
because it is possible to determine fromthe current position of a vehicle
and fromomirapt ear garkspsteteocanpankselaistice aea aareparks, @nd the liket the
checkpoint CP, this determ nation can be nade fromthe history information
at eit heflde@veahithe areadst of the Q0ebuilding cardparkieire] ¢heaesidéntiah t he
same way as described above, it is also possible to cause the observation

lanp 2277 b4 agh mataned Abithra dserdP axd Heei dYvehiflesWdn B an
aut hori zation that the vehicle has departed. nsequently, at the point PS2

par tway el ﬁﬂ#ga‘i}éé‘é’ ’I?Ldelicg{)ﬁ%itB@eﬁgf'tﬁﬁfeggge bBstiGRiaPéaf Nat the

vehi cl e I's approachi ol nt artway point PS2, area
entry pr i g f.0 el e-first enters the checkpoint CPis
perfor nﬁﬂ% Ci}%lgfep‘é%%ggk%oﬁa@ﬁgéféﬁu PS4, because the previous area was
a checkpoi nt .1the routi.ne gceeds (40 t ext st W change. At

t he partway ?ﬁ?‘aﬁgé,aBPbﬁahg%éPPSr@fér&%ﬁgﬁ&é sfezrfg\?\/r?e@gggéhl cle departs
froma checkpojpt CP i erfornmed. In step 594, a deterninatiaon i.s nmade as
o whet REPERARR zgne Kuined Tram o REw .08 somess oS eY Riitdh 2430 he t ype
of vehicle and the I D code which conprises the vehicle ID and the_like,
nanel y, RPossibleteiset audiféerentchaige ameonnt for @achesene; Ber examplenid si de.

If this determination is affirmative, then, in the next step 596, ID
i nqui ry isgvossible to increase the charge amount in accordance with the

volume of traffic. In the present embodiment, these conditions for
setting the charge amount are called parking conditions for a charge.
An example of the parking conditions is the ranking shown in a

table indicating the toll for each zone in Table 4 below.
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\/

0 4 JUL 2uul processing is executed and then the routine proceeds to step
598. If the determnation is negative, the routine proceeds wthgu angg
to step 598. This IDinquiry processing is carried out when a venhi cl S

wi thin a checkpoint. For exanple, at the points PS3 and PS4, partway on the
route Ro (see Fig. 42) a vehicle is within the checkpoint, therefore,

i nforna:ioglqr/\gl ating to the ID code is notified by transmtting the current
positio EY |1 as fixed data such as the I D code and the vehicle nodel

information. Note that a determination is nade on the ground side as to
whet her or not the notifiTarTgm &5 _TNormEt _or_pot, -and_the vehicle is

aut hori zed as bei ng nor fankr agﬁérgﬁﬁm@% af i gﬁ’.nel'he above I D inquiry
processing i s processimg 1T TE&SP o _a_confiymatiom fromthe rel ay
device to the vehicle etrer‘gmztmﬂﬂb‘%%ehi cl&l's B normal vehicle or

of
isinviolation. In theext—gte aLdetermmati-pm ] s nade as to
whet her or not the power éupply ﬁ%iﬁﬁééﬁleu-e [ 1 pl&gr s bei ng suppli ed,
the determ nation is gpegagi Ve [an € Tourine retu Tp step 5s0. If the
power supply has been cut? t he dg¥%6444§gpﬁ IS afiirnative and the routine
is ended. Next, the operatiom of the telay device Wit be described. In the
rel ay device 50 according to the present enbodi nent, substantially the sane
processings as in Fig.13 are carried out in Fig. 44. Firstly, an initial
processing is perforned, nanely, GPS signals fromGPS satellites 20, 22,
and 24 are rlé¢thevdthigedcortittionrissetlin thésaral, thaicharge amicarreince position
(a reference | atitude and | ongitude 158 0 ~ ~u~ zooz Po). It then

gener at 45 cFESEPAS $hb i BEo6 64 thad difit] o parkBriace s urmead the
area in which a charge is applied information (step 470).~1t then nmakes an

i nquiry &Qﬁﬁé %%hetﬁ,mq‘%gég a response fromthe in-vehicle device (step
en na

472), and t es a deternmination as to whether or not the in-vehicle

et or mi nat | e ERRALTOry T (R ek brem bRl e VAT nOR BAAREGARRET, ("¢

predet e m g Lo e, el 39500 o the'gind T bk S lf Be“Gedatob o

detail. The general center 40 transmits information for charge
processing to the in-vehicle device 30 mounted on a vehicle 32. Note
that, in the present embodiment, when the area in which a charge is
applied information determined in advance in the above embodiments
is read (step 304 in Fig. 4), and the GPS correction information is
transmitted together with this area in which a charge is applied
information (step 306 in Fig. 4), the charge applicable zone information
is used in addition to these. The rest of the structure is the same as in
the above embodiment and a detailed description thereof is omitted.

The operation of the in-vehicle device 30 will now be described.

Because the processing is the same as far as the processing of step
414 in Fig. 5, a detailed description thereof is omitted.

As is shown in Fig. 10, when it is decided to which area the

current latitude and longitude P (t) belong (step 414 of Fig. 5), then, in
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the determnation in step 474 is affirmative), a request is nmade for
history information including the ID code and the like to be transmtted
(step 476). Wien the in-vehicle device 30 has transmtted the hi sq]o!,yJUL 2002
information including the ID code and it has been received (i.e. the
determ nation in step 478 is affirmative), a calculation fornula is decided

based on; the ar i u in t. i linf or ' t and the
toll i s%ﬁﬁ&‘%?fata‘ie"gé’ %@%%%sr@ui\%x&iiﬁc’ﬁ?%ﬁ o%lgg?@e(i‘ph‘g’g%%he
calculation fornmula is determ t.he above, .cal cul ation conditions.
These TIPS IRt aMITER4S b TOlRIereARIRaHORRTAGE ReCAUSRAISD amount
(charge calcul ation_conditions) and may_be made up of the number of entries
i nto an definitiomef|thegvehisle 32vbeing parkedals assumed agbeimgewdien gae
calculation forrmula is determ ned by the cal culation conditions. In fornula

(5) bel @mgmedbatgmei.dM}mn&eﬁ ptiba $wikdlhoisons baecgasertis f or mul a
considering areas. (charge anount) =f (NA, NB, N~, NH, NI, NJ, t) ... (5)

159 0 pbskiblefiRtdoehidle fmdode, 1Yds déterpviriedhthantled viehgck BaAoti . e.

t he nunber of entries and i length of time of stay for the area determ ned
by the erRoRalib t ﬂp@qbe
f or med ?}2‘ mk@? gﬁgrqg*?{%?%‘ argg?hlc\)l%?%t%gspg\sle %ﬁgg'ngglg@or;@ﬁﬁﬂé . the
speed ( r e : ] g\ i area T :
t he dat %@r?%gﬁlsfrtg’ tﬁ%“&e?g? %%Q%P%%gﬁéééhg%&gm@aﬂgﬁl aton resul t
of step _484.as to her _or nat .there | . Ghar (st 486).. Lf no charge
nas booALHERg teaNdE prfh B stbhe as Relice ToBarbh Ris:ORy in.fHe,
predeterm ned tine has passed (step,492). If t predeterm ned tine has not
Passed GATEE WAY @RdTigie ARONR SBIPORIIIERS (3P AJ6HRGRE ). he rout i ne
returns to step 472. |f_ the predetermned time has passed (i.e. if the
det er ni nat i &h howeves, loe viehigle igmidion syvitehds piésidiis detfermimeds thatied.
| f, however, a charge has been generated, an instruction is given

the vehicle is parked, and the determination in step 430 is affirmative.

In the next step 432, the latitude and longitude P (t) determined above

are matched with a map database that has already been stored in the

in-vehicle device, and to which zone the latitude and longitude P (t)

belong is decided. In the next step 434, a determination is made as to

whether or not a reserve zone is contained in the decided zone and

whether or not the latitude and longitude P (t) are contained within

the reserve zone. If the latitude and longitude P (t) are not contained

within a reserve zone, there is no need to reserve the parking toll.

Therefore, the determination in step 434 is negative and the routine

proceeds to step 440 where together with the decided zone, the

latitude and longitude P (t), the date and time t, and the area are stored

as vehicle location history. Table 5 shows an example of a vehicle

location history list.
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to notify the in-vehicle device of the charge information by transmtting
the generated charge, nanely, the toll to the in-vehicle device as char
information (step 488). The toll is then settled froman settled a%chmngmn
such as a bank account or a credit card associated with the user of the
vehicl e determ ned by the ID code (step 490). Thus, in the present

enbodi nent, history information indicating the presence of a vehicle in a
area in which a charge is applied is 160 0 ~t JUL 2002 stored

(accunul ated) in the in-vehicle device. In addition, because this history
information is transmtted is response to a transm ssion request fromthe
ground side, there is no need to install antennas at entries and exits and

the |like and trgngfer] Taformgtipn jforf c ecting tolls (charge). Nanely, it
is only necessarysd o esIainsh H poi mt mwhere information can be transferred
between the groun® and* a*viehijcl g, land the|toll collection (the charge) can
be easily perforji@d by fransflerfing information for collecting the tol
(the charge) at jthat—point—im—the—above—enbodi nent, a description was
gi ven of when crarge pr ocessiing| wasepeyf onmed by storing history
i nformation for |oge greq ijn-mhich a%:ﬁ%rge i s appliedhaped as a concentric
circle, however, Njhe presewﬁ iMyent Borglis|not linited to this. For exanpl e,
the present inventior i$ al so effgc¥i e in separately existing area in
whi ch a charge is—apgtiedA B Tamd—€—tm|the exanple shown in Fig. 45, a
checkpoint CP i g Srésq$1(5nu}Q§ areg [k loutside the area in which a charge
is applied. V%er-a vght'cl™e tavel's along tthe route R1L through the area in
whi ch a char ge ifs—appH-¢ed—A—anrerB+++e++hrough the partway points PS6 and
PS7), the driven@nly needs to pags thrjough the checkpoint CP established
in advance as thexpgjitaage pgiing| P33t gyl the charge. In this case, the
transit through |[tHeTHh&¢kposnta CP dﬁeggnot need to be included in the route
R1. Nanely, the|cBh qxn cgsigng 7 0 be performed by the vehicle
passi ng through f%@jﬁ&g: o«mEECP 1 a|predeterm ned tinme has passed,
for exanpl e, af | | Se FROUrE qr sgieral days. Note that, in or. der to
differentiate becieer t he trﬁns t |by|the yehicle through the checkpoint @@
in this way afterg QEQA ¥ IPEZ0pZ predet ermi ned tine has passed, f oS
exanpl e, after seyerdlqhours |cy seve‘éi days, and a transit through the
checkpoint CP a %10,@ Ll B Batgr . B#|y, |as preferential treatnent and
del ayed treat mentq| i %55‘3&|§() psgih| g@ltojadd an extra charge when the
vehicle visits the ﬁg(gyugt P aEﬁaFia set time has passed, and to
subtract a predetermlne i s¢ount arge fromthe normal charge anount when
t he charge processjng i s perforpped W thin|the set tine. Mreover, the above
description was foy?hcg xgdnargp . iingpjchia charge is applied, however, the
present inventi¢n |§<mj = |iTh ted t{6N; Rl|s: |and the area in which a charge is
applied my set {soj&ag tp He movablle. | FqQr éxanple, as is shown in Fig. 46,
t he present inventfom—i tso—effective en the area in which a charge is
applied A and B|have|begen |al {erjed |(i hcliuding the size thereof being
altered) by being NE\@ B hé&Sjlateqgd| miwhich a charge is applied A and B .
In this case, eyen & the |cat hias |prpvilously travel ed along the route Rl
shown in Fig. 4p5*ithe rputle Rl jislnollgnger included in the area in which a
charge is appliegiagter the arefa ifn whijch|a charge is applied have noved to
A and B'. In this| @ade| 9(tQiKLpref@rdylelif information is successively
provi ded fromthe d?ound did¢ tlo tthe| in-vehicle device to the effect that
the area in whi¢ch [a—¢hafge i‘—Applie fas{ noved. Furthernore, there is no
need for the areas €9 be dirc¢ullar |in shape. Note that, in the present
enbodi ment, when a Bafk| S0ce(dl| of BaEd wi th which charge processing can be
perforned aut omatilc&Elll y| hds been deterrfined, it is also possible to give a
notificafion before the PaYITETT TS dedycted fromthis card or bank account.
In thisaqcase, i isggc\gg NEAE
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162 04JUL2002 possible for a use to easily determ ne whether or not the
paynment of a toll generated as the result of a charge is able tqkﬁe @agﬂw
froma card or bank account belonging to the user. Moreover, in eJidlo ofh82
enbodi ment, a description was given of when a charge was processed on the
ground side, however, the present invention is also applicable to the

processi ng qf arge b edugting the tohl froman |C car n ich toll
ot ance 1 nf aiple EBAE Pe Hpkeal Bie 20nq nil i Wi § Resenie) B thé

enbodi nent, the pxesent ipvenfion,is applied to an automatic charge system
fox per 7S ITeseIvgd Bs siesczibesl Melo: iscamteredom the Zema €Ol Has
entered (a vehicle that has driven into) a toll facility (i.e. a area in
whi ch a thiesabevedablml i ed). Note that the automatic charge system used in
the present enbodinent is a systemin which the position of a vehicle is
det ect ed usilfighohevery¢hedatitdde arnd lomgithdeus {teatevinclGdied/ing tol 1) is
settled on the basis of the result of the detection. Mreover, because..the

present ;eEBAE: FRMe, itheAdRrtiira N ihitepad®d 36 afienaRVE aeiPas Rt s, the
sanme portions are given the sanme descriptive synbols and a detailed

q oL > e | ;

aﬁtsg:nlaltoilt: chstgragtra sy’s% gr%q% (t])'ﬁg%lr?ghgsr esen?l&grg)‘c}{ E[%F%lﬁgﬁggr%j g’g t he

nent
51111 UGBCSIOMMIAR T the DRETENIL el Y cRURETRA Pocbatis SYBLEMED !
i 2 02 NS FRLEREUSss LR, Lny disahir bl Lor g sndyuae 163

i fs host, vehicle 32 . TR
is no need to reserve the parking toll. Therefore, the determination in

step 436 is negative and the routine proceeds to step 440 where the
vehicle location history is stored in the same way as described above.
If the ID of the vehicle 32 is an ID intended for the reserve zone, it is
necessary to reserve the charge toll. Therefore, the determination in
step 436 is affirmative and, in the next step 438, the zone decided
above (step 432) is altered to information indicating a reserve zone and
the routine proceeds to step 440 where the vehicle location history is
stored in the same way as described above.

As described above, the areas and zones where the vehicle 32 is
located at predetermined times are stored as history together with the
date and time.

Next, the charge processing in the in-vehicle device 30 will be
described. The charge processing is performed at predetermined times.
The processing may be performed at predetermined times such as
every hour, a predetermined day of every week, a predetermined date

and time of every month, or a predetermined year, month, date, and
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using GPS signals fromGPS satellites 20, 22, and 24. The in-vehicle device
30 then perforns charge processing (cal cul ation) based on the inf%‘rg“ ongo?2
of the detected position and information relating to the area in La
charge is applied and, based on the result of that processing, perforns the
toll collection processing. At this time, it is also possible, if

necessar, far jnfornption to,.be t sferred and recei ved w th the general
conter Hme ghoHAF T BRebirioh oL EE Chifse ShoceSERe Blakialro by or a0
est abl i shed on éd;e ground side of the structure accordi n? to thi pr esent
embodi mRIIPEMacE R AREPQRSEHS FaarsHuction dromy the ganaral cegter4ng,
therefore, a description thereof is omtted. Note that, in the present
enmbodi ml?rﬂqawsev\iheacgagg@@rmﬁswtg ofi the\presend exmposlisaentis he ground wave
conmmuni cation device 122 that is intended to exchange information with or
provi de subistantinllynthe sahee as-thehihldrgeaprocessifgodf Higeh) tiase n which a
communi cation device is nounted. Next, the in-vehicle device of the present

enbodi rtivhd thet aes the Badhe Reeaisgtiedle | n-vehi cl e devi ce has

substantially the sane structure as the in-vehicle device 30 shown in Fig.

3 Lhe same Lo LRANALA MY 9], WEeRAMifeaoh Bkt 18 whatep ofe! a1 | od
escription thereof Is omtted. As Is shown In Fig. 47, an in-veéhicle GPS
devi ce Vi . 0 .Mehi c ' 0 cted to
the i npt0y kGRS BT eFE AT B B uREbHAIMEHS 6 ik fRICH:
enbodi t. 164 . 0o ~+.~mzuuz The in-vehicle GPS devic 0..s,intended to
detect 8 bernt sRuging 1< ERAed Je ke ondithns Ao Eh, P hiBtor cps
satellites 20, 22,.and 24. nory 0..s. al so connected to the input /

out put HRFQTIRABLOTTH] §C step 4@-@@ steyy imnbermatin igdhe isib e 230A
for storing toll information indicating the tolls in area in which a charge
is appl péd,%eamlerécpcmaoadméom@’@abﬂ;e wiinkluding thezong storast mat i on f or
provi di ng visual route assistance information to a driver. In addition, a
di spl ay steyp 4422df Fig. 10 abodiendNeks the clvatge eakitdadiorefdomherlatsiset to a

dxi ver, a speaker unit conprising a sound device 228 provided with a

speaker éﬁéwmffdrrm\aﬂali(n}), awctheé pbHrfat thenaten & daldhteRtkiAl tHiput

devi ce 226 such as a keyboard or a switch device are al so connecCted to the

i nput / caltplaticiPfdrRfla ae tHeSwsey M&‘in%@%gﬁ%st‘é@%@é of displaying

map i nformation. The sound device 228 is I ntended'to convert either digital
or anal og s i 0, f . k i i ignal s
for the spegﬁgﬂ e% at%g) %%@B%td e[tﬁ%%%ﬁﬁ@?\éifﬁﬁ&%és&% aw%rl (?frﬁg%,tt 0 be
stored in.t r . al e stored on t orage yredi um such as a
hard di gga&ﬁgpf‘gﬁg%&ﬁg%qﬁ%’%c@ﬁgﬂi{?m ﬁgg%rgt fsogna P%eéfﬁﬁrm& wite
device 234 which is capaple of receiyi and..ejectin n IC card, on which
is st or%ﬁ%l%@%ﬁ%ﬁ?@%@ﬁrﬁﬁﬁ?ﬂ%emﬂ@ ﬁ;%togygg.ep,cgﬂ Be¥or the
i nput /.OL[tLéput port (%fOB.,A storage_area 32At£or storing area information
rel ati n§t tBeManaer; of dfIRe e, Fégai@rﬁi)ﬁfi § SedBecAanR s Batow) is set in
advance on the | C card 232. Bal ance jnformation and GPS correction
i nf or me€PBAiNIzeuslyspresent as history, the determination in step 450 is

negative and the routine proceeds to step 456 without the parking toll

being calculated. In step 456, the charge is processed using only the

toll obtained from the calculation formula for the area (step 428 of Fig.

6), in the same way as in the above embodiment.

If, however, a rank of the same zone is continuously present as

history, the determination in step 450 is affirmative and the routine

proceeds to step 452 where the parking calculation formula is set. In
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165 0 4 JUL ZUU2 stored on the IC card 232. In the in-vehicle device 30,
fixed data such as the nodel of the vehicle and an 1D code conpris{ng jle 2002
vehi cl e nunber and the like is stored in advance in the RAM 204 and the

206. The in-vehicle device 30 refers to the area in which a charge is
applied and the toll balance information on the |loaded IC card 232 via the

| C card yead wite device,R34 and w.ites tokl,..bal ance infor .an_to the
| C car dtég%plfﬁ%'éng &anf (é' ?El‘a? f%gnﬁlﬁﬂgugap@ﬁpyéﬁﬁg%%aa%r edi t
card. Also, at the input/ output pqQrt 208, an observation |anp 227 is
connect acgenenal fgpmariacpas! @mg’za\ﬁ AE€3.0r notification the charge
processing state to the outside of the vehicle. As an exanple of the above
| C car d(pagkings toH ameunt)= g V14¥%, Wamsgnet Wzst)or age type (Gard 231
havi ng a bar-shaped nagnetic storage area 231A for storing information

cor r espoviderain, Wh hWstWhage . ar ¥, 2advevahubtien fiox thiromones [H ¢o [48B, an I C

storage type card 233 having an | C storage section 233A for storing

inform&i@@nggiﬁﬁﬁ&oﬁq&jﬂmef@f@ﬁ@)orage area 232A may be used. Note that,
al t hough not provided in the enbodinent shown in Fig. 47, other types of

conmuni £ TORT a8y 2R TR Ao R S R oY felteBl Mg
o ound SO BONERC" 0 FRR SR Sy EREBR U by Commni cat 1 on. An exanpl o
bt oadcast, NRRUAGHVGEoRRIGEORE BevERBCRarBRYRe fogn tid Partiifgoos -
calculation formula.
Moreover, the parking toll amount may also be altered in the
above parking calculation formula in accordance with the level of
congestion or in accordance with the date and time t.
In the next step 454, the parking toll is calculated using the
parking calculation formula set above and the values in the zone
column of the history information. When the toll calculation has ended,
the routine proceeds to step 456 where charge processing is performed
for the parking toll and the entry toll into the area. This toll
processing is processing to subtract the above determined charge
amount from the balance of the IC card 232.
In this way, it is possible, in the present embodiment, to charge a
parking toll for each predetermined zone. Moreover, the parking toll is
not increased for all vehicles and it is possible to provide relief for
vehicles whose toll should not be increased, such as the vehicles of

residents, vehicles in company car parks, vehicles in independent fee

system car parks and the like, by reserving the increase for such
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circuit comuni cation such as in a noving body communi cation device.
Accordingly, a conmunication device for a noving body such as a p@r%qﬂm?zmn
t el ephone or a car phone or the like nmay be used as the ground wave

comuni cati on device, so that wi rel ess comruni cation (conversation via a

t el ephone circuit) can be made possible via the invehicle device 30 between
t he vehi& e. and a tel ephone device outside the vehicle. As is shown in Fig.
49A, an © tion lanp 227 is provided in the front surface portion 229A
of a box housjin 29., The box housi 29 can.pe i,nstalled, on vehi cl e
Gashboar d suNRIEHBAL iy Hie BrEseth eaBRaMET ot FHBSERPIE dhatRedibtlo | he
outside of the vehicle. This enables_easy confirmati on from qutside the
vehi cl e isiaformed bycimagesand spured orshe ke mghen thereehisde hasy
providing a display |anp that flashes in synchronization with the

obser vatertierednp a2éa intwhidhfaf eharge poapploed t whére thesashialé i | anp 227,
for exanple, at a position opposing the observation lanp 227 (i.e. at the
rear surgysy ﬁo@@l&iﬂ%ﬁ 2tBroivhich @@hﬂr%@ i@%ﬁigﬁea, iwhepsidovehide hae
driver inside the vehicle to confirmthne flashing of the observation | anp

227 by 'eiftekedgiohg!Be %?f%@émblﬁ%o & 2gRHewWIRE, Hie SRMELd 15 Fi 0.

49B, it 1S possi o“i nst al y panel 227S 1n the rear surface
portion s Ha! Qs i it is
B casy TRRrRR I Bt EiRt fOID R D LiF B 208l A MR R ARE Gt e
of the charge processing. lLn this Cases ittis ossigle to diﬁgl@xfthe

fol | ow r’rlf%ﬁ”{ SdWéMréglspHﬁéﬁl 5§78 BLCYHRt 8 FHrahge BPME Prochepss 100at t he
vehicle s approachin area 167 0 4 JU... 2002 in .which a charge is
bopl | ed, e Sher HATROMRARgISHIRING AWaIROk th TRRLWRIS R1SO P gElls
applied, the current anpunt of the charge processing, that charge

pr ocessithgtithe wseyuis informed hefore ascrider the chargeiprocessing

processi ng has not been perfornmed (i.e. that a violation has been

conmi t t edtimaned tdlmrgekamdmneoy ef, theschargedwmomrfi g. 49C, an observation
| anp 227 can be forned froma plurality of observation |anps 227A, 227B,

227C, ar(q}aﬁa[En{bbdMQm)ase, it is possible to use observation | anps as
vehicle type determ ring lanps indicating the type of the vehicle in which

the observatTiRa thatb endbedimeit dfeths pebsant heventiorediUnholy Bt . and

t wo- wheel ed vehicles. Note that the unting position (attachnment position)
of the i I #e device 30 is not limted to being on the vehicle
i nstrunment” panél” as described above, and it is sufficient if it isin a

position whgregqit i b t O1: e 15| i t r ing the

ant enna. Fo%e%ﬁbéy%i%&@@gﬁg%% ggbgﬂﬁw‘&gs\éﬁFg CZP g&#ﬁe rear seat
or the like. Moreover, .the in:vehicle vicey; 30. may be forned . ,w th separate
ot r uct ulSOGESEES 8 RrErInecl i e dngesTicle A8 B WRUSENT L G nna, | ¢ he
in-vehicle device is,.structuredq in this way with a separgte iLnvehicle

devi ce RAGSERS@MbRdigMRh e Ghange BrasriiBg s pesormed at &R enna only on
the instrunment panel or at_a position towards the rear seat or the |like, as
descri bgengialeender Nedethatt becaypss the shruciueet the presenken as

i nformation recording the position where the antenna has been nounted.
Mor eoverembbelimént igsibstantiallythepame assthafof ithe aliowe | tinmes fromthe
vehicle battery to the in-vehicle device. It is also possible to 168 0 4
JUL 2002mbodiments, the same portions are given the same descriptive

symbols and a detailed description thereof is omitted.

In the present embodiment, because the processing associated
with charge processing is performed at the general center, there is no
need to generate area in which a charge is applied information in the

in-vehicle device. Namely, the in-vehicle device is used for storing and
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enable the in-vehicle device to acquire date and tinme information such as
the year, nonth, date, as well as the current tinme froman unill @ty gypd200?
clock built into the vehicle 32. Next, the operation of the present

enbodi mrent will be described. Firstly, the operation of the ground device
(in this case, the general center 40) wll be described in detail. In the

present enbodi ment h ner al nter, 4 rfor he,sane_processi ng as

t he proc&@%%%ﬂégia,ﬂﬁﬂawﬁpp&m&ggﬁf@ qrﬁ éi‘ﬁéiq‘@nalﬂ ru%?@é
processing to an in-vehicle device 30 nounted in the vehicle 32. Note that
t he pr ocb!ﬁtpﬁg mfomreatg@mer al center 40 is not directly related to the

i n-vehicle device 30 of the present enbodi nent, however, this processing is
useful for aAsiis-shedwivel in Fegi 12, thefodewving intercupihymiocessing devi ce. The
general center 40 receives GPS signhals fromGPS satellites 20, 22, and 24
(step 30pepforithed o) prddeteyeniied tiraesevédythemirdetecitnthe presendwn

reference position, nanely the reference position of the general center 40

(a refergpso [ i ' i ] i tion
i nfor rratiéon (dsl?i;'ghgg% m&*@%géﬁ%ﬁeﬁgﬁﬁ@%gﬁﬁ Wﬁias GPS

correcti | i i top e 3 t t 1 ned
area in ﬁijz:)lﬂghrégjc aﬂre g@t‘?*“?@p%%ﬁ %aairzr# ggre( ﬁ?tc%gﬁ)”&?%rég st%%@é%g?,% GPS
correctign infor ign,is_ transmtted to er ,Mb{ h._a i.n i ch char ge
o ool | OkamBPREh: St oab AR A reRft Raf 4Bl b FRe ot ot oLl
or the Ijke, (st 06). .The areg informtij.on i.s,set,in area i ich a
char ge i%;‘ea We&gwf%g)eVl@bemamﬁYogbemﬁ%b@n (léﬁtgd&'%atmglﬁ@ae\gﬁural ity
of areas, An_exanple js_a structure i ich, between_the cjty center and
the subufthsof the viahisle B34s temn@d?tlﬁgt@ that whenidetegmipingnthus. An
exanpl e of area in which a charge is applied (Area) of the present

enbodi nelatitiusle hndnlangitugle Bt), this glaupossiblei to sequinet and wse&sPSIn t he

center portion is a circular area A Next is a substantially donut shaped

circl e comaeatiorcinformedtionfradhatengeheralheemtdrer periphery of the area A,
and divided into 4 areas B, C, D, and E. Next is a substantially donut

shaped ci r ol @ ekt GIBBB0 theat g EnANntelk Q8RN atibedauired per i phery

of the areas B, C a . Last 1s the area G which is other than the
above arRﬁ:‘%‘- , I@qﬂ : {kgﬂ.s,e]ﬁoq.ﬁﬁ b by their

| atitude a %Pgﬁglf@ eeagtowel aggu%y heir s %{Sg?" %?g%\%égﬂg?t hough t he
area inf i [ i j } i j from
2 b edet B SERUERh ROy RoPraiiGas Y BB e AR AR OFF IR0
charge anmognt for. h area. FRor, exampl t he charge ung may be

“ner casedt FHe & mitbrthe A apd chefdk Bpfures faRped BRHEIAE) be al ¢ er ed

i n accordan wi th the nunber of usages, the charge unt be.al tered
in accordanmﬁjqqmmgm%@qm(ﬂrmégégiq; : %%V&C@@?&Egéoﬁﬁlmy be
altered in aﬁcordange with the length of time of the use. In the above
exanpl e NEWY! eBﬂ)%Cl‘ﬂhedhe present enbodinent, the areas A, B, C, D, E, and -
F are set as area in which a charge is applied while the area Gis set

out si de t he Asda showini ithFig.chriire comappinicdtions prasesking fetinebove, t he

first charge condition of the charge cal culation conditions for determning
these 1%hown in Fig. 14 is executed at predetermined times in the in-vehicle

device. In step 500, a determination is made as to whether or not there
has been an inquiry from the general center. If there has been an
inquiry from the general center, the determination in step 500 is
affirmative and, in the next step 502, the history information stored
above is transmitted and the current routine is ended. When the

history information is transmitted, signal includes an ID code or the
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0 4 JUL 20U2 charge anounts is the nunber of entries into an area shown in
a table indicating the charges for each area. Wth this type of sptihmﬂizmn
t he charge anount increases as the nunber of entries into the central
portion of the area in which a charge is applied increases. For exanple, an
exanple of the first charge calculation condition (nunmber of tines an area

I's enter I.5 shown inthe. tahble indicafl hejtol | . fiqr_each area in
ranio. 7. kg WENE an JdbEi G Gn okl BaLOTRIAC R8BS TE card
232. Tabl e.7 AreaChar a, Agqoun ABOO/,eﬂ%ryBlool entryCl100/ entryD100/
entryElOQmﬂ@ﬁDﬁ$K¥®ﬁP@ﬁiﬁ?@g/ ﬁ%§u¢ second charge cal cul ation condition
is the length of time in an area shown in the table indicating the tolls
for each aredf hawaveni therpdrasbeenino igquing from the gemeral centensthe as
the length of time of the stay in the central portion of the area in which
a char ge detenpriha¢ibn i séep &40 Sanegativel andain ¢hamet steptH@d second char ge
cal cul ation condition (length of stay in an area) is shown in the table
i ndi cati giptePginhaticn i9inddd as to whether or not there has been a charge
information notification instruction (described below in detail) from
the general center. If there has been a notification instruction, the
determination in step 504 is affirmative and, in the next step 506,
notification is made of the charge information from the general center.
The processing at the general center will now be described.
As is shown in Fig. 13, in step 470, the general center 40 receives
GPS signals from GPS satellites 20, 22, and 24 and determines the
reference position of the general center 40 (a reference latitude and
longitude Po). After GPS correction information has been generated,
initial processing to read the area in which a charge is applied
information is performed (steps 300 to 304 in Fig. 4).
In the next step 472, an inquiry is made to obtain a response from
the in-vehicle device and a determination is made in the next step 474
as to whether or not the in-vehicle device 30 has responded. If there
has been no response, the routine proceeds to step 492 where the
inquiry is repeatedly performed until a predetermined time has
passed.
When the in-vehicle device 30 responds, the determination in step

474 is affirmative and, in step 476, a request is made to transmit

history information including the ID code. The determination of step
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0 4 JUL 2002 each area in Table 8. This table may al so be stored as area
information in the I1C card 232. Table 8 Area Char a Anount A150/ m nwt@ﬁ?qﬂﬂz
m nut eC90/ m nut eD90/ m nut eE90/ m nut eF10/ m nute®@)/ m nute The tah' r

charge cal culation condition is the | evel of congestion in an area shown in
a table indicating the tolls for each area. The fourth charge cal cul ation

condt {1 oz SgaRastl Wl Hdny WERASBHSHRAMRRIB R AR 7,
Cravel RSP bt Bi6 WSk Bevige ALrRd Brreselied s dfe gaiaad ¢
S L B A, Bk S S AR S,
and" e step £80 Hle stap 480, each of the latitudes and longitudes B () included
in the history information is matched with a map database stored in
advance and, in the next step 482, the areas to which the latitudes and
longitudes P (t) belong are determined. Next, in step 484, the
calculation formula (charge calculation formula) is set and the charge
is calculated using the set calculation formula, in the same way as
above.
In the next step 486, a determination is made from the result of the
calculation in step 484 as to whether or not there is a charge. If no
charge is generated, the routine proceeds to step 492. If, however, a
charge is generated, then, in the next step 488, the generated charge,
namely, the toll is transmitted to the in-vehicle device as charge
information. By this action, an instruction is given to the in-vehicle
device to notify the charge information. In the next step 490, the toll is
settled from an settled account such as a bank account or credit card or
the like associated with the user of the vehicle determined by the ID
code.
Thus, in the present embodiment, because the area and the like
are determined at the general center, it is possible to reduce the
calculation load on the in-vehicle device. Moreover, because the in-

vehicle device only has to transmit the position of its host vehicle, it is

also possible to lighten the transmission load.
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Next, the operation of the in-vehicle device wll be described. 172 04
JUL 2002 As is shown in Fig. 51, in step 501, an area determ natiﬂ)rll iJgLn@@ﬂQ
in the in-vehicle device as to the position where the host vehicle Is

| ocated. (Refer to Fig. 5) In the next step 503, a determination is nade as
to whether or not the area determned in step 501 is a area in which a

charge i's aRidsedat!ish Bo U TbRROARrIchBEAMENS cARE rabgRe Pr oceeds

to step 510, ermnation 1S a Fmative, € routine proceeds to
step 505. In t next. st 505, a determ natidon ig made, as,.to whether or
ot t he dsadiinf o Which FRaree rdcESiEid kAR e hesfof et Ao hultiialy, o
area as the last ti the present royti ne was perforped). | he preyj ous
area vasisrdetermained; hemw@scms@gle 5%@@1%@ nq ﬁa%lﬁ’él 6@#@1@ & thbk
entered a area in which a charge is agﬁgied for the first tine.

Consequeistdgducked deom thisatolbalaductikble sard ior bagktaccoumtd it i t he next

step 506, area entry processing is executed and the routine advances to

step 513podsibie doedherser o easiyidetermimevdssiher eenbdrthedantora vehicl e
has entered a area in which a charge is applieduch as by turning on or

f 1 ashi ngbahR &Q@Qﬁ\/ﬂmﬁg pPoasBs@ g ablete Berasedi f@rtﬂhiesezgmeﬁt)@f thendi ti ons

are set for starting t charge processing in the in- icle device. On the

ot her hﬂ@ﬁ% j Vil %@h?$§ i i el is applied,

t he deter mrrgjé Pgnrtﬁfe%rsat%e%%!@fs a |??rca}?€|[% %’?n%ﬁ?#e&%tl negidvances to
step 513 _w ty further processing. Note that, in the present enbodi nent,
it is po%%&%ﬂgﬂpo noti.y the outside of the vehicle that charge processing

is currentl in tformed by tixxning on or flashing on and off the
observat&%ﬂxﬂgﬁgngéggﬁﬂ5ﬂ1 vehicle has entered the area or when the charge
processing 173 0 4 JUL 2002 described bel ow has started. It.is also
possible t o Trothe pr@ﬁ@nt)ep&baémenbngﬁeaﬁe@ﬁ@twﬁna% g%amﬁ@éi Pt has
been conpl eted by flashing the observation |anmp 227 when the charge

pr ocessi agtomatishphargel system farautematically peréormangcharge 227 i s
flashed on and off, it is preferable that a pattern for flashing the

obser vatprocdssing X2t awehicleotftfatimasientexts ér.ei beentdriven ifito) inkaapl e, a
timng indicated by turning the lanp on and off repeatedly for fixed

| engt hs ©fl] facitityi §.edet &l fredvhitlad \@ragd 13 appied)oNeprbtleatyehei r mat i on

fromoutside the"vehicle. If this pattern is used, confirmation of cyclic

fl hi i i t i b Al l d t hat
ashi NGt SorRtR! @ﬂmﬁfé_é %gsﬁgs%gf% r]ﬂﬁtél?}éﬁ?f@é&t &thodirhghths aCopdtenqed tha

the vehicle I's norma when 1t is not possible to
acconpl i : i . i j ﬁfb. U gldaﬁ:ﬁg

pr ocessi%grén}?lﬁga%g@g rreg t{)dqgﬁlggpg %@P?ﬁ%@ﬁ}ﬁ\ rollr%ﬁgutm et ervehi cle
that th i [ $.1 2 t I b - ahs i 227 on
and of f peraeEhauhfnbttich: Beyite s IR KRRis EA B SR S8, orn (for
exanpl e, ,by. repeatgdl,y tuytning th on apd off for tines or by
Flachi nsletice Tistaliegionihi Sryund, N8R Al ot e BivdthE Re s 1
negative, the routing proceeds . to steq 510 where a determ nation.,is nade as
to whet HevessmtRmbadiment inggbstantialy tesame as fhe shrackig gRdi s appl i ed
and, if the determnation is negative, the routine returns to step 501. If,
on the ddenticalnoortionsdresgivemthesame stespripfive syanbolsanid/a, t he
vehicle has left the area in which a charge is applied and, therefore, due

to the adétaited descdiptionithereohis omitépd510, the routine proceeds to step
512, where area departure processing is perforned and the routine 174

The concept of the structure of the automatic charge system 10 of
the present embodiment is shown in Fig. 15. The automatic charge
system 10 of the present embodiment comprises: an in-vehicle device

30 mounted in a vehicle 32 and provided with a GPS antenna for

receiving signals from GPS satellites 20, 22, and 24, and a ground wave

110



D 4 JUL 2UU2 advances to step 513. This area departure processing is
processi ng perfornmed when a vehicle has departed froma area iqlghbﬁg 0
charge is applieduch as by turning off or flashing the observatlon n%]%27
in a violation pattern. Note that, in the sane way as descri bed above, it
is also possible to cause the observation lanp 227 to flash on and off or
to be extingui shed based,on a result of an aythorizatjon,that th hicle
has dep i ERNEERT gRaHEIch VAN ROPRE RGO (desctitis! PEIGW in, Hekatlf
normal ly, the lanp js turned off, or is caused to flash_on and off in a
normal nd& gengral oprteridiservingasias anrivad devige thaddsdhedamnce i s
insufficient or if thereis no IC card |oaded, the lanp is left on or is
caused tthef geshndnandisprovidedwtithranGRbiantenaial 42 fensgceirihigr @dtS on of
t he charge state of a vehicle fromoutside the vehicle. In the next step

513, a dgpaals bednothe GPBdateldites 20halhand24nTthe benppatetersteprd(y has been

turned of . If power is still being supplied, the determ nation is negative
and the Jlegthdiear@iding wavelameriia 44ffo&§rdmarw*a% EeMnfiege o, f. the
determnation is affirmative and the current routine is ended. For exanple,

if a vehicl RS UitedS0 W@%/]; ong the
route Rt shg\\/{%%;érgﬁalig)&%(af Ia&cause tﬁgr%}gﬁ @Pgi‘é%s erﬁ){g?ed Zhar ea for the
first ti nt ¥ ocessi i S, pe r . ,.afp th rtway, poi nt
Pz, 1 neTIRETAToR 1 IS BERRHREr R 0 ARk i PR
Therefore, area departur.e processing, a area entr rogessin r

borf or mife eSS GAROGYEE A deigied deschm RonHbsTeORE ghvi BelRne
departed fromthe area B_and has _entered 175 0 4 JUL 2002 the area A
Ther ef oltQwWeves, dasharty herelaysdeviredd iastauehined in substamalyethe
performed. Next, the processing in the in-vehicle device of the present
enbodi msameiwhybas tees generd! cénternd( iamd, govermsdearioas3typasuaf ed on a
vehicle (the processing of step 501 in Fig. 51), when area determ nation
pr ocessipy®dessixeg incheding chargetretatedn netas&ingafdmﬂmimm&mlé abl es),
stored ip;@t he g?%r age axe% 232§aof t he FC card 232 is read (this
correspelwsice®®tep 400 of Fig. 5), and a determnation is made as to
whet her or not the read area information is the |atest information (step

402) . Vhen P O JBRiLE B0 &eﬁé&s 'tﬁb?ésiidgr%'fﬁhbg‘ibsta\rzéﬂiélgfﬂ mat i on

(tables) including the area 1n which a charge is applied s stored 1n

Ton) NGl St ) PhEIGRR e liite 022 AR B LRSI ot T
can al sq,be read fromthe I C card 232. |f owever he yread,area
i nf or mat&h Vid %M@M?X?&Q@Fﬁ%’r B4 SﬁQeé%ﬁ% Sat in step 402

i s negative), .because .the area j.nfoymation (tables) ready staored.in the
menory gndsal gender dpperfgrarsthe ehAEBR Rt YR Fal B LoR For the 20,
22, and 24 (step 406),_ the current te and tinme (year,, nonth, date, and
tine) araé'eaé@dwﬁ’ﬁﬂhpﬁ abaygeas @npleecgimss%icbﬁmm weieivednpositienofgha t i on
of the vehicle 32 (latitude and longitude P (t)) is determned (step 410).
Not e t hatehickeed2; and trainsmaiids dhd resndt thekedt ta thein-wrhiclerdestce 30. s
possible to use the stored GPS correction information.

The in-vehicle device 30 performs toll collection based on the received

result of the charge processing. Note that it is also possible for the toll

collection to be performed at the general center, and only the result of

the toll collection transmitted.

The general center 40 according to the present embodiment that is
established on the ground has the same structure as in the above

embodiments and a description thereof is omitted (see Fig. 2).
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Next, the determned | atitude and longitude P (t) are matched 176 04 JUu
2002 with the map database stored in advance (step 412), and trhe arﬁam
which the latitude and longitude P (t) belong is decided (step 454J.|-I "he
present enbodi nent, the |atest area information read fromthe above |IC card
Is used in step 414. Next, the latitude and |longitude P (t), the date and
time t, and fhe area,are stpred as vehicle |ogatign histqr st 416). As
h fesult s v QeSlSPHpRATIRNERE Boatiiart of 2 oy ddvite it KneidiByand
times, at pred rmned tine arfe stored as history. Table_ 9 shows an
exanpl e ‘i‘fVEG §é$‘&§f Swléﬁﬁa@téaslﬂjééhﬁiﬁﬂmﬁrﬂ’tbuﬁﬁﬂ%ﬁs tﬁegenevalr@mt@r 40ri ne
tLatitude and Longitude P

(1) Ar eadhawgnaraitvhastbet fattrtion roft an ehpervdéion deviea for observing
(t)199711050813E135- 30- 25N35- 20- 13G199711050814E135- 30- 49N35- 19- 58G19971105

L

As is shown in Fig. 16, the relay device 50 has a relay control
device 130. The relay control device 130 is structured from a
microcomputer comprising a CPU 132, RAM 134, ROM 136, and an
input / output port (I/O) 138. Each of these is connected together by a
bus 140 so that commands and data can be transferred between each.
Note that a processing routine that is described below is stored in the
ROM136.

A GPS communication device 150 having a GPS antenna 150A is
connected to the input / output port 138, as is a ground wave
communication device 152 having a ground wave antenna 152A. The
GPS communication device 150 is intended to pinpoint its own
position, namely, the position of the general center 40 using the GPS
signals from the GPS satellites 20, 22, and 24. The ground wave
communication device 152 is intended to exchange signals or to
provide information by communicating with the in-vehicle device 30
mounted in the vehicle, and employs a wireless communication device.
Note that an example of this wireless communication device is an FM
broadcast or an FM character broadcast, a known wave
communication, and telephone circuit communication such as in a
moving body communication device.

A vehicle measuring device 154 provided with an image pickup
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N 0 4 JUL 2002 As seen above, the areas in which the vehicle 32 is

| ocated at predetermned tines are stored with dates and tines, ,as hi st .
Next, the charge processing in the in-vehicle device 30 w || beudgsﬂﬂj tzw
The charge processing in the present enbodi nent perforns the sane
pxocessing as the processing shown in Fig. 6. Note that, in the present

enbodi negpt., . e I [ r i | §rl { i state
Foget herd ey ik TrEACSateRRIR nufeler 1R B8 SRS Hstice Tob b ol WIS 01
is made as.to whether or not gitio s ;match (step .4@0 of, Fi.g 6) by making
o det er ATMBAGE PICKAR deviren 204, anfl adamp Image RIRERRACNIEe 1 i ¢  he
above predeteym ned data and tine or _as,to whether or not an instruction
has begrpmw{era wilthran pmags pidsupaleeine 1984 are also gennested tosthent ry
processi ng has been perforrri eg) by the general center 40 in the case of

t he deviinpulpfmowipunpert268cTY panwrasdonintage poocessiarstovthedikee. | f

the conditions do not match (if the determnation in step 420 is negative),

the cur reant beamdedh€or sherideage pfickhpwdeviced 184 forslil 588ns do match (if the
determnation in step 420 is affirmative), the history information is

obtai ned (stqptd#Rat, d H@@;;%iﬁlémf (ﬁ}[g&)gltm iftGwhith Qfﬂé}gpgv&iﬁl@l e

| ocation history that co I ored (processed i tep 416 O}‘

Fig. 5 : j '

T S B e Ll

goner al AP &%ﬁﬁgkgE?ﬁ@i%?ﬁﬁgcﬁeﬁﬁ@f@é%?l&g@&ﬁ@@,@vé(ﬂéTé@?N%ﬁe %%"ogﬂl Zfeé‘d
4 [ i 179 .. UL 2UU

e 4 R Sab SR LU LG i et bR A B0 "

by ¢ he rigaskirasn e b ening heRDh Y Relordingly, ihis alsa possiblecitn ar ea

is set by the table read fromthe I1C card, it is _possible to calculate the

char ge arcond ior adwancel thepprocgssipgirautting described drelow om andéD o t he

unit price of the table read fromthe 1C card. Wien the toll cal cul ation

has endastithduet stoaing ipinsieks therekayecentitadd ¢ vicepl 32,83nd Tioi exetateye
processing is processing to deduct the charge anount determ ned above from

the bal Eth@epmcéslsmg@I@gﬁxﬁ?r%co!fdédeesﬁmﬁeeFDmmﬂhMDw t4pation condition

is solely the nunber "of entries into an area and the history information is

oA GReIPTRILS SR B nEan piushate) R, SO 1
volume storage device such as a hard disk to the relay control device
130, and to store (install) a processing program recorded on the FD on
the (unillustrated) large volume storage device and then execute the
processing program. There are also optical disks such as CD-ROMs
and the like, and magnetooptical disks such as MD, MO and the like as
a recording medium, and if these are used, a CD-ROM device, an MD
device, an MO device or the like may be used instead of or in
conjunction with the above FDU.
Next, the in-vehicle device 30 will be described. Note that the in-

vehicle device 30 used in the present embodiment has a structure in

which an observation lamp 227 is further connected to the in-vehicle
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Rt charge anobunt = 300x1 + 100x1 + 100x0 + 100x2 + 100x0 + 10x1 + Ox1 = 510
Rot charge anpbunt = 300x0 + 100x0 + 100x0 + 200x1 + 100x0 + 10Xht+eﬁﬁﬁ —
110 Thus choosing a route that avoids the central portion neans ! éwg%
amount is less. If the calculation condition is solely the length of tine
spent an area and the history information is fromthe start point STP to

the end int E as,_1.s _sho i-n_Fig. .50 theycharge anounts are as shown
bel ow foa%tvﬁgerogpﬁ"@ OXﬂcﬁff{‘ﬁ@dr‘B%% .eeFétt:l&:%e)rge anount =150x2 + 90x4 +
90x0 + 90x2 + 90xQ + 10x2 £ O = 86Q 180 ,0 4 JUL_2002 Rb char anmount
=150x0 + 90x@5\5+199§i©“m gnhgﬁ%ekbep%ﬁmahmbampﬁég I$ %EF@; a
route that avoids the central portion neans the charge anpunt is less. In
thi s waythe dnpud poesput M&mﬁt&eﬂ&a’e@d@rdeﬂcﬁ 30 mftthenpresent ng to a
area in which a charge is applied can be stored in an I C card capabl e of

bei ng | oegebodinmnti TheedbservadondamprZl? e interaled tomotify thear ge is
applied is determned using that area 1nformation so that a charge anount

can be obiasithdof eMerseHiele asqgnm@&ﬁaf'@pr@%é'sgmg' §tatet incorporated in
the in-vehicle device, it is still possibfe to specify the area in which a

charge is appld | a I
Mor eover, evg}hSj ﬁs%&%?ghﬂw ?ﬁ{egé%éa{;‘é%ﬁ‘?fs‘qggt‘pﬁj iCZH %:P?%g?&;éﬁilglg%an be
dealt wi | Y, [ [.0f ' ' - card.
Note t haltOTr SRR RUBIaZR AL, &R B M AT £ e R ORI, T
present inv Il gn, was appl i,ed,to a.case in which . ni cation device
was | nco?BSﬁM 1t is Pﬁ‘eﬂfend@‘éh 9%%5?8@%‘#@%@%3%%%%@@ i nventi on
is not limted hy et her _a communi cation device is, |ncaqrporated_ or_not
i ncor por absaruatio P 220is emitted toxsardsthaoas pg-tﬁéh‘f%}ll’élGeBVce
i ncorporating a conmuni cation device is provided. In particular, in an
i n- vehi cusingthistype efpdractue, it ivaaimple twattaeto confismrthatdheehicle is
| ocated in an area where communi cation is obstructed ox is outside the
comuni cabservation, larpi 22D s flashéngdrpen foartsida¢heorelwicle.char ge processi ng
by inplenenting the above processing. 181
Note that, by providing a display lamp that flashes in

synchronization with the observation lamp 227 at a different position

to the observation lamp 227, for example, at a position opposite the

observation lamp 227 (i.e. at the rear surface portion 229B of the

housing 229), it is possible for the driver inside the vehicle to confirm

the flashing of the observation lamp 227 by the flashing of the display

lamp. For example, as is shown in Fig. 18B, it is possible to install a

display panel 227S in the rear surface portion 229B of the housing 229

thus providing a structure in which it is an easy matter for the driver

of the vehicle to confirm the current state of the charge processing. In

this case, it is possible to display the following on the display panel

227S as the current state, namely, that the vehicle is approaching a area

in which a charge is applied, a standard charge amount for the area in

which a charge is applied, the amount of the current charge processing,
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,0 4 JUL 2D02, Furthernore, in the above description, the area in which a
charge is applied was set as a fixed area, however, the presentpgipventi

is not limted to this, and the area in which a charge is appligdpnia-g@ﬁ
able to be novably set. In this case, the termof validity of the area in
which a charge is applied can be set, and the table only referred to during

this ter f 1valjdi i i )1he .S r ordi ng
to the dnaiEasoRrtestoThR e BERERL A B SHh bR e R I
oo 2L e RESC B AS Hrer REoel Dib e RSB B8 ™
evi ce . , ;

processi_ng device 701 nCl(fctjlgé Lhe functions of a notification device

mount ed Peem coapmitied), an -bed as the 701 in the description bel ow.
The in-vehi CJEﬁ notificati (%n devi ce 7011:@?13%0\1” ng as ﬁlChar e ﬁr oc;%seidnlg

devi ce nmountEdeiaperation of dhegprasentsa lirhent voill hicsstbeodescribiesh 730
via an inbuilt tel ephone unit 708 (described bel ow) and an antenna ANTt so

that data i siestlhatlge bpddatiny of thehenigrowehdadevivet (ihi tbds icasedtivé ce 701
receives radio waves fromsatellites via the GPS antenna ANTg, and

recogni %’léﬂﬂ d@i’_&bfkl% willl ber dugdriBeddin dethdnlRithehsresehitc! € using an
i nbui |t S position asuring device (720 - 726: described bel ow) and

di spl v . LU . Leh th
ven ol & SABCRARAL Ve PEhBrd BRer ) RInERd AR B LPREIND SHEhE o

wh ' i Y tellit

mpossi GPcesing R8I P b ndHERRRHE AR P Ehbggelt e ¢ 7
Cpocd afFQRESSHIE oA B TEMEELICIe GVare ol RIPURIEA OR A YSHIAME PPel y, venicl o
P\ AR el ot B8 eok g e OB SARTL 28! o

i n-vehicle . : : ren
voltage +B fromthe batterfy/ in the vehicle is constantly supplied to the

i n-vehi A% and 24 (séep F0iel Fig. 40 The general seppery40itheni detsmingmitises
operating voltage to the CPUs of the GPS information processing RCU 720 and

t he not idwratiametpntheogefictal7éentetirefetdrece plusition @idfesensalatibudesw i s
cl osed and the vehicle power supply is turned on, the power supply circuit

S e it g iR ot e e

provi dedom)t Nekt, predetermined area in which a charge is applied
information is read (step 304), and GPS correction information is
transmitted together with area in which a charge is applied
information by FM broadcast or telephone circuit or the like (step 306).

As described above, the area in which a charge is applied

information is set for a area in which a charge is applied formed from
a predetermined plurality of areas. An example of a structure is one in
which the size of the areas between the city center and the suburbs
becomes smaller the closer to the city center. An example of area in
which a charge is applied according to the present embodiment is

shown in Fig. 19. The ground is divided into three areas, namely, a

circular central area A, a donut shaped area B that is substantially
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receiving antenna ANTg, a GPS receiver 721, a GPS denodul ator 722, a

di spl ay device 724, a piezoelectric vibrating gyro 725, an altitude sensor
726, a GPS information processing ECU (El ectronic Control Unit)U?QQﬂﬂgﬁmH
operating board 723, a nmap search engine 727, and a map dat abase 728. The
1.57542 GHz radio waves transmtted fromeach of the GPS satellites are

receive t he: regeivar. 1; La t | Mi A nd the

i nfor W%O%q&ﬁ{cgﬁgﬁﬁﬁnéﬂﬁeacﬁéﬁﬁﬁ% iﬁ\ﬁg‘? 6ﬁg%3i5 %pﬂ?}ﬂ#}é’f ﬁgﬁ‘S r’%ﬁgac‘ﬁ’ as a
function indicating the ,orbj,t of the satelliies and.,tthe tine .and,the |ike
|+ denodild AEaTRR Chauerdaitlin aueds d 3rsoD. IhiF pRREIISdospeelEabese

i nformation progessing ECU 720, The GPS jnformati ogn processing ECU 720 is a
conput erarégstspatgide anrbilon ag wellms hyytheirs ocessor (CPU) and
provided with al manac data nenory and nenory for a data buffer as well as
an input / ddioreoviens thé area (arwhiehta charge ¢ applied informaition igkset CPU
generates information indicating the position of its host vehicle

(lati.tfde theen@at tevhiaht afcmgeti@saﬁphedt}\efdﬁﬁedrﬁbmra larglity oéd from

the GPS satellites, and the search endgi ne 727 reads nmap data of & page

(screenkrbha! hodréweest Eéﬂgd&@ﬁbl@ @sét 8 AiFRS eMMRIALRIATROURBIGNEaehsP| ays

this on the display device 724. The current positioff i ndex that also shows

the dir i,O f j i position
on the fiear oP sadratte, tds BIRIBIE B MEFedbe Wi chatet dinbe} PO21 00
t he GPS receiver. 721 h S.de | . at or., 72 and _th i vice 724,
ns el I ASCOFHERge ity HAE proxinfy HMekitf teneBhs ob A6 AlhSEUEY cHEsE" /20
are the sane gs the s&{uptural %Lgnent of E pwn deyi ces a!r;&%¥_aﬁgilable
on the RERRENtINAECdance yiththeqn eheht BEenPr FAIRE HiE a
rogramis added to the operatin rogramof the GPS infornmation, processin
rE>CUg720 chaagepammkin ﬁ@gﬁﬁﬁlﬂbﬁg ﬁgl.t%ﬁﬂ}éﬁqxeltch&@ngeéhpnp@gi ta @]ffg(gr ound °
positiogﬁ of a vehicle (i.e. the in-vehicle notification device 701), the
di r ect i ¢heathangevamountiin aecondanae withethe mezpfsuset Ehese arke

notification control ECU 702 in response to a data transm ssion request

f rom t heletetnfinest byrtheartaxge Efldul@fionTbenddtioliscat i on control ECU 702
reads the transmtted charge area information and stores it in nmenory. The

charge areaTlge &hagg@l icabhadegibn eosiditicigshhverbédas deseaied @Rghadot neshi ng)

in the area defined”by the charge area information, nanely, the charge area

on the ppRyvH ERIBYEHRMtS B PR Westrition thereof 14onthBéd, 124
however, the first charge calculation condition is the number of entries
into an area, shown in the table indicating the tolls for each area. The
second charge calculation condition is the length of stay in-an area,
shown in the table indicating the tolls for each area. The third
condition is the level of congestion in the area, shown in the table
indicating the tolls for each area. The fourth condition is speed when
traveling inside an area (or, alternatively, the average speed inside an
area), shown in the table indicating the tolls for each area. The fifth
condition is total area travel distance traveled inside an area, shown in
the table indicating the tolls for each area.

By including these tables based on the charge calculation
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Anal og signals output by the piezoelectric vibrating gyro 725 a'ﬂj‘lt!]l‘?L 2002
altitude sensor 726 are each input into the GPS information processing ECU
720, and the CPU of the ECU 720 reads the signals after converting them
into digital data via an A/ D converter. Information output fromthe GPS
denodul ator 722 and information for controlling the GPS denodul ator 722 is

i nput i nto er.output,fromt.he U, Vi a,the 1./ O poy.t ;of the GPS information
o Poes oo TS B thrBas Witk ChiaBeds ussTisdZmtoTeAtian. of & oc

th - di i I i nat Ux, . U f the, it f_its h

veni of e HRSSIPLE to spacityl Hie apes i vwhich achatgr inappliad and Hhé ol for

satellite position nmeasuring calculation'. In the "3 satellite position
neasur i thatalreal ati on", in a predeternined three di nension sinultaneous
equation three sets of data received fromthree satellites are each
subst i t ut ed Note@thatiEtetise preselyentodiraerttj thearehtArisces asdbat aren  any
error in the clock on the receiving side, latitude and |ongitude of the
recepti 9A Witk .a ¥HhfPe 36 ﬁgflﬁ@:g&é‘t'ﬁﬁ?gé,ar@"a , ARHerHE agsh BThe al titude of
the reception point is determned, in thrs exahple, by calculation fromthe
si gnal ; A4 RXFE i t i t he
%‘dfr%hﬂdlgig %Pril@ Sgéi A lfé’%‘gﬁ 5&%9{ a %’f gofg‘éﬂc%elﬁgéht &ﬁf%rfé‘f Bf

si mul t aneous equ nown data sat te position nmeasuring
cal cul atj.qn", i det er i d j ! i four
et s of tharrer i ATBe R F sHATBH atie lTEaHER A sh) TR L A

par amet er and solving this skrul{,an equati o any error.in the
Block ofS The EREh Ay erres Caulsed Ry the §5PS sy8iSm iwhen e dagsitier ofang
altitude, of the_.reception point, v& are unkpown nunbers,. are determ ned.
In addi thevehisleis eéﬂgte@fuémgn sy shenod henarea bepiitriglathe can be
determ ned by perform ng the position neasuring calculation of any of

t hese, wreasiAmarud B tseoutsiclerateaciroerhicnachange iscappliesked on this error
i nformati on. When the ground position information is cal culated by GPS

posi ti on neddexgrihet opetaticRD tiieoimatehinle deviss Bigwilllbe Aescribmd.at es the
direction in which the vehicle is traveling by a conmparison with the

pr evi ouhytheapeedariteembcditdengsthe n-veBiclddebdse 300k inteadedmo cal cul at ed

ground position, map data of the one page (one screen) that includes the

current a@}%fﬁpméﬁﬁegpgb hamd Iﬁg.rrgp_ data nenory 728 and is displayed on

the display device 724. A current~position index that also shows direction

of travel | i 44 i: SPlipw. dition,
when at Ieag\tmiaﬁépiyr’i glﬁ'g%ﬁ%l]a %%%éeéélggp? ﬁ‘gg‘h g&%)greégﬁg’j égeqetl:rﬁ é‘ag%ﬂn?lgérinati on,
nanely the,ch area, recei fromthe notificati control ECU 702 and
caved’i FepHEr BN A ke Sl doRedefrrRiidd Hhed WPLAxaEEn (e

di spl ay device 724, t ch e area. ks displ d in_supger itign (in

nai T ¢ ofgeTpoRe SimgS e ihe i VeBiclE denledEiafnielint Hewdider  ona
di splay ,allows th river, to,recognize area in which a charge is applied on
the di sf$tep dBoreh <g¢tqrnénm%ma§9cﬁem@@ as tonwhesher iczaadbiheont rol unit
702 is al so ad(;(p uterﬁl%ys'ge&é:iantge’regd arougj% a(g’ecri&ﬁceaﬁg@ﬂ%@w and
provi deieggivie GIINAauOTLIR awes mfa:zren@ Te Pr an ®ni c
circuit). ThedCiFl)‘l\in s able toﬁiexkc&t]tangie‘nftransgogissi(]%rilz}s;leg;i vari ous types of

i nf or naréceive dranatior isctte tesBinforina 1 etmrniitation inhe
antenna ANTI, the tel ephone unit 708, and the nodem 707. The extension
serial kfapyu0R BUffitmBeae), tbaped iawhithe ceargé is apwlicdds ded it of
dat a, asﬁi\%ll asw’iseringl /egar al Iael conver si on inp%dt”an out pu?. The voi ce
of the drhMerthHeh@ry féf?fﬂ Sk iR f4 SRSYE ' et dnt o
digital qugitlg tihndl cz§t ?%5 etQtIgrs ofrh\agpgisfs\r/l a a vg%g %%463§’;/1'??0n uénl?t 709,
and is | ' J Ll is d 2. Furthernore,
t he CPUHEg;f |EF ?&&‘%gﬁf%ﬁgtﬂﬂ %grﬁg?%ﬁelhg‘%ﬂvlg‘?o\?\%ﬁﬁéc sgsJé.lrz g of nessages
e et R S e RS Pt Ao AP

synt hes ’s . e data is
out put from.the t he i tchi ng, sw,tch S wi tches the between the

i n- vehi éateltifes 8825& aRd 2@”@5@6?585&% &s@n@ﬁ%&%m&%@a& AB% 0i ce
synthesizing unit 710 and the speakers SP. At this tinme, the CPU

si nul t ahisnedlyeadi spoatk, date, figne} ane apad, tamd e qrurrentpositiose vi a t he

vehi cl e speaker SP al phabetically on the display unit 704. As a result, the
driver is able to confirma nmessage fromthe CPU both aurally and visually.
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A card reader 705 for reading and witing data on an |IC card croli & JUL ZUUZ
connected to the notification control ECU 702. When an IC card CRD i s T
inserted into a card insertion slot, the card reader 705 reads the data
stored on the card CRD and transrrits it to the notification control ECU
702. Wien the caxd reader 705 receives witing data fromthe notification

STt by @t deand 10NBHHAS B5(5) of InESA-PERTIR' G RN dFhB o ' © e
Shoon e TeRide tﬁﬁséﬁﬁda%&ﬁyd irief (D 2100 aPh¢ deteriiine AR GHR 11 o

bal ance of ,the car 0, 00 e, card is unused) and the.card ID
al | ocat &NG on&mg%ﬁ(t}@rret %tC&v@ map )béés@.& toEgdilsh of the
vehicle for which the card is ap lied for is i ght vehicle and the

vehi cl e advagnee (step 4X3ihe axertowhich the ;}aajz@decamﬂ Hongituded (nber
plate) is Al123B568. The data in the charge table is for the charge area
whi ch' t Heeldnigrare fhemetecidedp(sitepstT4); andi thee latitufieend henjsiside & (Y e

card, and this data is witten on the card by the issuer in accordance with

the drivhe GaBPRHCAINGR, ahfl tHeeared Ara®henatored dsebhele(location | ti ng
request), then there is no such witing. Table 10 Data stored on card Item

cl assi {1 o ERSET LR b & R SRt N B SR it O ol 1 1)
A ghe d f
oEeeéZﬂ%ﬁghgt&qﬁ%@%ekﬁﬁ%arﬁ-”gfﬂs%ﬁég*?fn DR ets S By o° 7' °

positiona tl nformati on indicating one point on an outline of t he charge
ar ea. ANere are only date of two sets (data of two points), date of
1s8

The charge processing in the in-vehicle device 30 will next be
described. This charge processing is performed at predetermined
times. The processing may be performed at predetermined times such
as every hour, a predetermined day of every week, a predetermined
date and time of every month, or a predetermined year, month, date,
and time. Note that, in the present embodiment, the execution of the
charge processing may also be performed in response to an instruction
from the general center 40 (or relay device 50), instead of at a
predetermined time.

As is shown in Fig. 20, in step 420, at a predetermined date and
time, or, by making a determination as to whether or not there has
been an instruction from the general center 40 (or relay device 50), a
determination is made as to whether or not the conditions match. If the
conditions do not match, the determination in step 420 is negative and
the current routine is ended.

If, however, the conditions do match, the determination in step
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.0 4 JUL 200Z. each set neans the positions of opposite corners in

rect angl e (square), and the charge area is rectangular. An exarrpﬂeﬁtmi[ éﬂﬂl
is shown in Fig. 58. 189 | Table 11 Charge table Item of

i nformati onContent of informationCharge Area |nformati on[ N350000, E1360000]
(First poi nt) [N345900 E1360100] Second ointToll information /enHeav

vehicl e hlcle Li icl s 0t: 7.0 0500300 200Tj ne
ot 17 6 St it Lot £22 %mgﬁmm B oo 51
Cct ober, 997Tab|ev lid area.in orrratlfoﬁ'l f: ~~~(Se ond
poi nt) ol bisshistory information is the list o e vehicle ocatlon story store

in step 416 of Fig. 8 above. In the next step 424, the calculation formula
(charge calculation formula) is set. The calculation formula is
determined by the above calculation conditions. These calculation
conditions are conditions for determining the charge amount (charge
calculation conditions) and comprise the number of entries into an
area, the time of length of stay in an area or the like. The charge
calculation formula is determined by the calculation conditions. In
formula (4) below, a charge calculation formula is shown as a general
formula considering an area.
(charge amount) = f (Na, Nu, Nyi, Nj, t) .. (@
wherein,
Na : the evaluation of the area (i.e. the number of entries and the time
of length of stay for each area determined by the charge calculation
conditions) note that the area may comprise a plurality of areas
Nu : the level of congestion
N : the speed (average speed)
Nj : the total distance traveled within the area
T :the date and time

In the next step 426, the charge is calculated using the calculation
formula set above and the history information. When the charge
calculation is ended, the routine proceeds to step 427A where a
determination is made as to whether or not an IC card 232, on which

toll balance information and the like is stored, is loaded in a card read
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190 04JUL2002 When there are date of nore than or equal to three sets,

the positions (point) indicated by date of each set are joined | &hiﬁ[ gﬁz
the witing of the data sets, and the pol ygonal area that energes g‘
last point is joined with the first point indicates the charge area.

Because there are two sets of position (point) data in the exanple shown in
Tabl e 11, the charge area is quadrangular (square). The toll information is
differ eryf ivatidd devicedd34|Whemdhese iype KL caedi 232 loatiedtier the{Creardii ty of
the table indicates the termof validity of the data. The table valid area

| nf or matreR] Fh@wteadeitd 234, ﬂ{@thaﬁéégﬂ‘@t‘é iths tanhiotBe/at Hghad, t he

charge area extended by apprOX|nateI 00 meterd outside the odtline of a

charge %@e%%%bb&a%?xgrt&g% fdh0cte ngmn{sol;@gah% T\Hlaei’?ﬁtnfe{elfﬁéhty of

charge areas aré set area 1 n mation 1s 1ox allow ng a

veni or o Bihieetls fo SREHRTE haidiing §@?€%¢%@C§%ﬂ§%§ iolR RS (car o

i ssuing and toll settle nt boot q& - 173 issue I rds CR hese
Spots (SDEMEEY cBRERRSS 1his OSSR efélqtrpteoveaqsoﬂem‘é ccess
for a drjver afg_‘ﬁ:hat are cloeas possj ble to areas ?rethe char ge
ar eas arﬂélei@m; ﬁtcaéngrp told ipia guBy Ve PreCesEniS fshQW%‘ﬁel‘iGO in

the catchnment area of the notification station 730, outside the cat chnent
area of améCreand 232tisdnaskest inthe3Q, card rrad / Iwntede@x:arﬁﬁfb ehey may be
provided in | ocal government buildings or branches thereof in the area in
whi ch t leharfgey processingscaebe dacarngdistembt ThereforeCtheardisteranirtationsued,

| ost or damaged cards can be reissued, unpaid tolls (card bal ances in

ar r ear s }incgte BAtidl a?ﬁumaﬁvrer&ﬁdlﬂteieh meSbm%mme@@ﬁeﬂais e. card

191 041 2~~2 ba ances increased) |n or dance e W shes of a
driver ¢ C T s d t& d'§u Wéﬁd& thigese
processrar%‘sleziragwge Il—%t%hgf%roges | ng tata SIS ghﬂansmbtte to the

noti ficag 0 I WAL change 760. In
accor dance ?ﬁﬁé#@ége?%%%%g%s?%gg%%g%? eﬁc?QgF@g%n station 730
updat es the a the 0 serv on diﬁghase em/car i-S issued,
P ost or advBsE e pRerdtRE EthE brp R Fsuws ed and
updat es t he dat in the r.rear s dat abase e an u

sottl ed é%ﬁ@esw the Vel SanPiUf‘Jrfé%ﬂ%‘%B il s2Pat NSt fhat Hei . 54
In the notlflcatlon station 730 there S a wrel ess conhunlcatl n device
732 t hatdessaiphoasbelawdsiafsw ru&hate lovaries dnracsarslanceywithdheadi o wave
signals and sends it to an antenna 740, and al so receives radi o waves via

the ant enmabetoof tisnes thateshiche enéews irdo the aremin fwhich iat cChargiés

controller 732. The controller 732 is a conputer systemthat is centered

around appliedpFosdienndriePthe aehicke ¥ takaeledstraveling alorig A xouteRt
interface.” Atermnal PC (a conplete set conprising a per sonal conput er,

di spl ay frii a dtaYPPRIAL STRIES arPéhdisdint BDIM #h dhedhicabastm Oé] t rgilt)gtheFDB

and an information control unit 733 "axe connected to the c er 732

The arreg ?Sq%ttgt(g F%Blg he observation database WDB, and the entry /
exit vehic t abase are connected to the informati on control unit

733. A MOdeRyERd ol s GAYIRELRds itk L GONERY! 21 ﬁtﬁdetﬂe?emsrol ler 732 is

abl e to perform sou a transm ssion Wt con center 50
(Flo- 5% siifed %San”%‘égg,‘ AI VRS BRI G1S T i thahe'V V1c1mty of a

midway point PS3 on the route Rt in Fig. 19 can be photographed, as a
checkpoint CP. The description given below is of when the operation
of the ground installation is performed by the relay device 50.

As is shown in Fig. 21, when power is on for the in-vehicle device,

the routine proceeds to step 501 where a determination is made as to
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0 4 JUL 200Z circuit exchange 760 (Fig. 52). Figs. 55 and 56 show outli nes
of the notification control operation of the (CPU of the) notififcét g 2002
control ECU 702. Fig. 55 will be |looked at first. The notification control
ECU 702 waits for the ignition switch 1Gw to be closed (Si : H), and when
the ignition swtch is closed, the notification control ECU 702 registers

t he data,of the, cargd. in itts, internal ry, vi a the card dgr 705

(st eps ghet%" eguin WI?JCEEBE%VG’% Wa%ulff@é}ﬁfiaﬁéﬁdﬁme&nétﬁﬁpc% ’oﬁ‘econt rol
ECU 702 waits for a card to be | caded and then registe[s thgeaplat aF,of t he
card CRBhave deescrihiechenea detrpmdnation precessing ix PEpiQIIREHe(SER, Figsi de
the brackets the word "step" has been omtted with only the step nunber and
the | et tHr 1% thermesetdstelem03, a ldetesmdniadd om ée nadetes sexdhether darwti s

di spl ayed on the display unit 704 (S5). Next, the notification control ECU
702 st arthe dfea det@imited ah Stbg 50hés hianea ffcwildeh ak israpphieski on
request is then made to the GPS information processing ECU 720, and data of
t he cur it 4 od.g,?g thi i b eeié eletefmiihatiRin iAnd the
date an%enrgﬂisisség?giégfeld rgﬁﬁﬁgaggéél?ﬁ I‘I?Y%dtilg?l pr oce%islpng ECU 720 and
witten [ e . ' r j i rd data
Fegi st o aPi e i SHREHY Al (R eCficRt ep SDB; St 0onas

processin CU 720 {SA) .. Wien this_char r i rIAt | L.s:.received, the
Grs. 1 nf oRAGE o Farsbeten,§r Etof PdpEaaLoEn arER (e APR A RebTul AL T one
dot neshij ng t,o the coryesponding area of t map di spl ayed,on, t he di spl ay
devi ce P%%Yloé’cﬁm%&b%ﬁ)@ﬂg%wﬁa‘?ﬁ%c%@ Wﬁ&i%éf%@ lﬁwm&‘(ﬂ]ar ge area
information. 193 0 4 JUL 2002 Next, the notifjcation control ECU 702
checks whangeristaepligde lhHae previeusareadwasiet AATGAIT) Wiivichea ChRrge
processing ECU 720 are within the period in which the table is valid in the
char ge tiakppliedj thecedrént imstancel isriveofiyst Gmevtbe heghicke hesrenteredosi t i on
received fromthe GPS information processing ECU 720 is within the area in
whi ch t keatedie whiclehi chdtdeid appied| therefers, theodetermirwtionfior mat i on of
the area in which the table is valid (the table valid area information) in

the Charsqggtajs B ﬁéghﬁw. 94 fhe h@k?éféjib l&sos;raws, (&Br)ibdd bellewdailea tine

are outsi the perfod in which the f els valid, or if the current

02 TR P S8 TR i R e 1

caEF, t he char_g do€s not e current ar erefor a charge
L SR BB B e R R (Wi thefbelig ppLiem, L
s | nt dheede b iRidon iR p08 s AERTIie M PRk PR RS a0 | e

recei ves t{he charge.tabl e xeques it saves the card ID, the vehicle |ID,

t he posiWi"g'tQu%%gtC}k@réE‘?/ $t&P gééa ininternal menory, and transnmits the
charge table (Table 11) in the charge database FDB ($41 - Séﬁ in Fig. 47).
Wen it recdfibe aureng paegds maf @ areadniwiichenchange 45 epm 2 checks
whet her the date and tinme are within the period in which the table is valid
in the dherdeterahiration inhstepeb03 e negatisre, thesioutinerpredassts to skephe GPS
information processing ECU 720 is within the area in which the table is

val i d siEggwhertehe detbpniinaition ¥ madearseto whetherhor hettthel distanealtod
(S8b). If the date and tine are within the 194

the area in which a charge is applied is equal to or less than a

predetermined distance which enables a determination to be made as
to whether or not the vehicle is approaching the area in which a charge
is applied. If the distance to the area in which a charge is applied is
equal to or less than a predetermined distance, the determination in

step 508 is affirmative and, in the next step 514, information indicating
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p r~ ~~~ 2002 period in which the table is valid, and if the current
position is within the area in which the table is valid, the notg[ch;ioqmm
control neans 702 registers (replaces with new data) the receive chalge
table in internal nmenory and in the IC card CRD (S10 - S11). Next, | ooking
at Fig. 56, thereafter the notification control ECU 702 checks at the tine
cycle Tc et her the current sitign is wi.thin.a charge area indicated by
the. charthitahesvehide i arimodiTing Meaied indvhich Tehdrad s Aprlied 36 “ar cxs
(S12, S13, ~ -~ =~ S25 - Slzﬁygz - S6 to S8a - S12, S13). If it is outside a
char ge gprevided by imagesiand sosmdsandshe routineeretiansito stepr 88tni ng a
charge area, then when the position is wthin 500 neters fromthe charge
area, "chor grample, 300 pessibledioraalfixed tirnpltaydibplaytindfodisplien steshice 704
along with charge table information (Table 11; however, the charge area

i nf or mtagtiapptonbhingfareasin Wiﬁ@hdhba@%@&sia})pﬁédﬁ éheheabisplay valid are
excluded). At the sa time, notification such as "charge area is 500

et er s 9;?&1@@1’227%@@6}@% 1By S0P YO 'BIRS Hlev s Scd) FoRY EhESRAEIAY uni t

710 and ‘t he speaker SP 513 <" S16 to S20). Moreover, en the current

posi ti onNyiS: W 44 n. 4 : rﬂl‘feh : { " ge
area 50(r)tl %rg C\e@r%igdhn%%g& dgﬁb ﬁ}zlg{ﬂs)lp ayahsgg\}%?gsggﬁs?lsa‘}a%?gﬁ é?jgirgya'ccvm fdg’;e area
400 neteks ahead", ;and tification of "charge area is 400 neters ahead"
is al soeth?a‘gls(@fg c_leg%az 17 - S21 to S24). Note that the charge area is
di spl ayed in_ superpositjon.on.the L.spl ayed on.the di.splay device 724
" Phe” ot ep TEHBa Sarmunak oRdn fePOOS IS Pepadies theoaiiBeadvauFeent
position of the vehicle is show on the displayed map as a direction

at t achedoi stepx>10 mehare aedetmrunaanBJLma@%zas; 40 whether og nokthrsi tion of
the vehicle relative to the charge area and the direction of travel from
the di sppreviomst dreadivgs ayrdavincehieh a vhangelis applietlelfethepreuicnsar ge
area, the notification control ECU 702 wites "1" in the register (internal
nmenory) s@eaawvasmnsehawrieaan wlkchedichlagghds apyphedd thoeoartire retudnisto a
charge is applied, and clears the informati on show ng that the vehicle is

W thin %Q@g@)le ', Rbw&eer 'thé%?ré\fi@ﬁls areh wad'hlded #OW RN %}&frrrgﬁeri%
charge area (RPF and RPS data’in the register) (S27), and perfor "charge

05 Qi e e IS A ol
S S RS U A8 AT el
(o ST kB AR S R o L0
i (Ot o Sl e el SRR,

vehicle has entered the charge area to the notification station 730. At
this time, thecortingly, abthepend B3l pantway onetherausedd reEigdd as the
current direction and position obtained fromthe information processing ECU
720, ancthelimfomm&bendzﬁafb theevehiale is apgdoasking a/\heeaﬁheWMdE)tfa cation
station 730 receives this vehicle entry notification, the card ID, the

vehi cl e chargehis a:ppliédois,I{)tdﬂ@idﬁd.eAttithe,part@vayq)@iartd’%,l theeehargesaved in

the internal nenory, and the information in the database is updated

corr espeidh try PréddseRp fertwheh 4 RetackeligsPéntds a area in which a

charge is applied is performed. At the partway points PS3 and P54,
because the previous area was a area in which a charge is applied, the
routine proceeds to the next step without any change. At the partway
point PS5, charge area departure processing for when a vehicle

departs from a area in which a charge is applied is performed.
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0 4 JUL 2002 data. These contents are described bel ow. The notification
control ECU 702 checks whether the card bal ance is a negative val ue
(insufficient toll paynment) (S31), and if the card balance is a(thgULWMUZ
val ue, displays "insufficient paynent - settlenment required"” on the display
device 704. Notification such as "card balance is insufficient. Please
settle debt" by, voi sypt hesi zer,.i s .al so de  usi he voi ce synthesi zi ng
ini t 710 andiR KR 5. & ek i tioR B aradmas o iR her o RStaiilye
processi ng"  has been executed when a yehic¢le has entered the charge area,
the dat acaxd 2Be hSelgxagie dae @Iéeca read; ww@&vm@&&ﬂséh Ied%t i ne
proceeds fromstep 26 to step 25, there is no repetition of the "charge
pr ocessi ng"IGwanid 23hkaded inhivegE_ aard. rasdy writd desiiceé @34pthehe) vehicle
departs fromthe charge area, the notification control ECU 702 advances
from st egh proSessirgndannot hepaddamplishedt Thetefdie, thei ster RAE is
altered to to indicate an area outside the charge area. Vehicle departure
noti fi cagbptrhin&tiohi sse?ﬁsysfiéfﬂ dtdoe IBRAr HROr b e f‘ofé&i f0a3keP) 1S

I cati on stafﬁ%n ( , véﬁic e dgpa Qg

then made to the notific S15). Nanel y rture data
show ng i I f - d i ted
to the n%??]t‘vlvbgf? \éﬁﬂscﬂ éﬁ%ﬁ%@?ﬁﬁﬁﬁlw {r,remat e \%ﬁ%ﬁlﬁ Begi;] € card
IDint r d..dat well,. he_c e i i_on .and, posi ti on; obt ai ned
from t heDYEEsHG fhe Bhsehvarbby It riess Phbalid 8F ih 8 ISR Yen (he
Card | b, vidlathhpatierri for rabaie: Bha NG HATEORS OGNS GRA O t he
card I D, 19n¢ At t he

i nt I : d the._inpf t] int dat ab [ dat ed

cor r capcifh PIREd BmeeiditheR GldPT b6 BraesERemad Thdbdiawever,0 4 JuL
2002 contents are described below. After the vehicle departure notification
(S15), bard(seard@3diisdorided im theiléhcahd reakl ¢lwrite dewias 234, itisnow a

direction noving away fromthe charge area which the vehicle has just

transit Sldossif’mée totaddoraplish theechar E@iot@%sﬁdga’ﬁhesefomthep@ i$h® to step
re

S25, and the relative distance notification ating to the charge area

(S17 to wilhtion d@éa}:r)]éa%,fth"ef@éterﬂﬁﬁ{hﬁ@ﬁ inedted) 816 igagfiti£0e CHAHMhAT ea

(the first charge as descri bed above ahd travel s towards anot her

charge af&sh S rl‘ﬁ?‘]ﬁe it t he)
vehicl e eaveg@he ar eaﬁ%ﬁg@fﬁ%@%ﬁ% %%%vg??'d t at%%?@i@%éai{ned by

t he tabl i i nf.or k j l.e K senting the
first ch%? \éghaiglega%%ﬁ‘ec gn"g%'??li%ég ic?é%vf(%ﬁﬁd&f Béd%gl%gsﬁott\ﬁgsﬁ r1 %%63 ep S8a to
S9 and transmts._a charge table Sty Thi s transm ssi wave, kS received
by a i rRatRoN PF BPADR O s rbved ShOf the alolmd HAE R Do BRELIGE or ca,
and thetHrst ngllific ion station transmts the first charge table. Wen
the not i H&%Iol8 %H“&EﬁrrECU 702 receives the first charge table, in step
SBb, the charge table received is, determned to be invalid. As,a result,
even if the libsten 24bi adletermipaticnuiymradeas tewhethar exnotthese hasol e
after the vehicle has |eft the area in which the table is valid that is

i ndi cat deedry arhinquiryefroahi thesgreundisidesabout dixadelatarsstcheaathe bl e

representing the first charge area, this is not witten on the I1C card CRD
or the imarvely) theidr yodéheaderep(ctithevehiok huenbef atritethe dikehadent ers

the table valid area of the second charge area, the not~.fication control
ECU 702 the veRicl@8model information and the like. If this determination is
affirmative, then, in the next step 522, the ID inquiry processing
(described below in detail) is executed and the routine then proceeds
to step 524. If the determination is negative, the routine proceeds

without any change to step 524. In step 524, a determination is made as

to whether or not there has been an inquiry from the ground side
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.04JUL2002 the second charge table transmtted by the second notification
station in internal nenory and on the IC card CRD, and notifica&lon con&dgl
is perforned in the manner descri bed above according to the dat baduL 200
descri bed above, when a vehicle reaches a point 500 neters before a charge
area, that fact is notified to the driver via the display deivice 704 and
t he speaker SP, and . nfor ion 0nqth har area i.s di.spl.ayed on the

di spl ny SBOPEEhsGROSiHPE i theovertibleoff thiE iteRiRatiput iS REAERIRERe: ne
vehi cl e reaches .a point 40 ters before the charge area. Therefore, the
driver hERERBIGUERE NExE SIER IO, RRIHON BAGHIRY p@O@ﬁsﬂngafci@mggear ea, and
has enough tine to choose a detour route. Fig. 57 shows an outline of the

- not i fi cabelowprodetailhis execated amd the zoutidre procaedadoi stepad2&nlfsthet i on
730 shown in Fig. 54. When the notification control ECU 702 of the

i n-vehi cfleterohinatioh smegative, #e routirie prekeets wi thesut an?:aCMageeot abl e
request in step S9 including the card ID, the vehicle ID, the position, and
t he diregfchpp28t he controller 732 of the notification station 730 receives
the request and saves data representing the card 1D, vehicle ID, position,

and directi e | r 5%@1{ @ﬁgﬂa : tehy SHes 1,
$42), transg‘lﬁ%?q%ﬂcﬁﬁrgggbta ‘e %dr?tt e g?ﬁgﬁﬁﬁﬁé\%ﬁﬁﬁg{ ant ers1(§1ra£1§?10
($44). r i 5)1.Vi C el it . . t o whet her
or not fﬁkﬁeeﬁgﬁg?@gg@&dﬁﬁ?%&%@iﬁeﬁs ?%%&8‘3#1(91? IWA&Z%# e that has
been in a collisioen, ;or has been .stol en . whether the,card is,.a problem
cara (1 SapPiad P dRlertiindich n Stelt 328 da Migaltts For B OBkl ogal 1y
copied) stored in the 885ﬁ; ation database WDB. If the card ID or vehicle
D is orkewrTeHe $ieg300: He howaveD, the;poyser supRly Bas een eubdhe | t he
contents of 199 O-JUL2002_the problem the current position (reception
data), odetermiratieosnin stepbadds affipmadveandnin the mexdistep 2B ghey unit
and printed out as an observation data set, and are also transmtted to the

control certent stabusisi staratl apsuthen dhd prasendeouitimens epoechslrviiet o 773.
These are able to performdata registration or take action in accordance

w th thesteeiigf thie theraritadtaens inleepB30,i ataheoleastmivimethieeorrfdtel t he

i n-vehicle notification device 701 transmts vehicle entry notification

dat a showdlghgiﬁmﬁst Figﬁpgdl}g¢g§] t@ggﬂ{(gg%?)r@%gﬁ@gj{steﬁmr\é@n t he controller

732 of the noti ves t e controller 732 saves

the card |D N8 thaRIvehen! e BBge%ﬁSﬂlggﬁﬁLiﬁ’gsf ﬂ?@f\%grﬁ%i\%lﬁ%ﬂ the

card bal ance Th-internal” nenory, specl € e e entrance /
exit to fthe are based t Qsi i on d and i epent. t he
unber opaERnc R RRmet oL 18R aPatil Be wib der kO RELGTRR PRRRIR, A0
departure vehicle da ase $48) . heck is then,made as t.o whether or
nor 1t he Qavirants GrESH dhvaddition erbndd thesieyeh iPRY dacutittance | <
negative, the data (card ID, vehjgle ID, . current position, directiogn, and
card balelé‘?f“ééﬁ}s‘? aupiateds SF‘érQCﬁelttl&Pﬁ’%beD@ &ﬁ’é‘fﬁimpw ep T Rat gh@pl ay
and printed out. A check is then nade via the control unit 733 as to

whet her Vigdati@rdstabesxistad previauslye in the arrears database CDB. If they
are in the arrears database, the card balance of the relevant itemin the

arrears dat diex¢, £detailedpdesedption heilhbe %adereof the tdhear ger @rewentry t he
C

arrears database, this newy acquired data ard ID, vehicle ID, current

posi ti orpratidseths @, thandbeeedstepl 306.€Thischagse ageg@ritey pivedssiing isi me in
the arrears database 200

processing performed when a vehicle has entered a area in which a

charge is applied. For example, at the point PS2 partway along the

route Rt (Fig. 19), a vehicle will have entered the area in which a

charge is applied for the first time, therefore the charge area entry

processing of Fig. 22 is executed.
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0 4 JUL 2002 CDB (S50). The ID check and the |i ke described above ($45,

S46) are then perfornmed. The notification control ECU 702 of thﬁ En q:a%ﬂe
notification device 701 transmts vehicle departure notificatio a*l ‘
showi ng that a vehicle has departed froma charge area. Wen the controller
732 of the notification station 730 receives this (S53), the controller 732

saves the car.d LD, .the vehicle | . urre it di rection
in internal aff&é?rﬂ}’ymég%Egﬁzgé‘qqﬁcﬁ@gi‘rﬁﬁ@@%&ﬁgﬁméwegﬁn@gg/ exit to

t he area) based on the sition data, and.increngnts by one th u r of
vehi ol c@nRaed maBeudh bR & Ca & in SRPUAL b0 RATSR G fhd Y LA
departure vehicle database TDB (S54). The I D check and the |ike described
above (4El csrgpnaposition. potethatl it imalsa possiblesta addientt | ement data
(the card ID, the vehicle ID and the card balance) is sent fromthe card

i ssui ng iafidrimtion éhtieating thadtthe/Véhiale 1t enfereibarareai ivew luiahda bal ance
is positive, the controller 732 erases the data of the relevant IDin the

arrears cappBedetqles tidwsmiissivitof ehedTredde dndihaugend bal ance is

still negative (mhus), the card balance of the relevant IDis updated to

the rec c‘fﬁﬁcﬁféﬂ&e«%@ﬁ@é‘efﬁf, eég%ﬁﬂﬂé Foelhtn el ARREE v HiBle ARB eriBPBedand TDB

can be control transferred, output, witten, and erased) by

t he ternj.pal . e j : control
conter 1002 Shed B R AN e R bRl frdiiCthe PRrt i ERBRLEGE A oM,

pr ocessi i .e readi transf erying, tLing, i.ting..i@and _erasure)
P accoriaeteviods Bt O SRRGIE; it dies) s Ao RaSibIose e
control center 750,is intended to carr ut, traffic control and charge

col | ect MBAKehe determimation on the grownd side ysing the Nstowi | as
observatign and tracking of problemcards and vehicles. In order to carry
out trafinferm@tionml , the control center 750 regul arly, and when
appropriate, refers to the data in the vehicle entry and departure database
TDB, and callouthet next btepGBien déterahird tanmsete bhe wecaipt ohanchar ge area
(the sum of the nunber of vehicles that have entered each charge area m nus
the nuntarthofrizetionl esulbid répeateekivtreil 2zebulthof tiee auehprazuticinfdfer enti al
val ues thereof (congestion trends, easing trends) for predeterm ned tine

spots SQh@Seﬁ&ﬁ%Cx@cteﬁr@d.t Peheheauthoriatioalddsaly B remivele thent Al
center 750 pubfticly reports traffic information over short tune peri ods,

ol °Z§ﬁ%§?%¢§%&?§%«i ?%&%ﬁ%@*ﬁﬁ%ﬁ@%ﬁéﬁaﬁﬁﬁﬁ%&%‘%f "t rom LFhéhef
?ﬁ”;eiaf@?tgh%iﬁ%%ﬁbﬁ fw‘igﬁ‘ﬁﬁéﬁ&}%iﬁsgﬁﬁﬁéﬁ?% ?qﬁfi@%ﬁ%ﬁ‘%ﬁ?@bﬁﬁﬁgd?e d
Da . OB i S

;eL?ff’eés éinjog%&%%%tﬁb&riﬁof\z&%?&?fomhﬁ? SFER 5o thednt i R %?Jf»%‘%hf -

i 70 I.fi [ ECU. 70 .
e a8 SR SRS b B A Theastlr o She Sl Rl
the notification control ECU transmits in a predeterm neq@%ycl ner gency
dat a t has that thesehikle irsainoumabyetviele; thedatesfochaigmtablernn rection

via the antenna ANTI. Wen it receives this, the notification station 730
di spl ay{irshedranal padteray) whiclyés ayflashirgp pattern of the observation

lamp 227 indicating that the vehicle is a normal vehicle, are received
(are transmitted from the ground side). When the result of the
authorization is that the vehicle is in violation, information for
performing a violation notification is received.

The first normal pattern is intended to allow confirmation from

outside a vehicle that the host vehicle is a normal vehicle for which a
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.04JUL2002 occurred, the vehicle ID, the current position, and the
direction on the termnal PC and also prints out this informati off. ‘HJUlaIZ@BZ
transmts the energency data to the control center 750 (S51, S52). The
exanpl e descri bed above is a charge systemin which the inner side of each
i nterchange in a highway road network (i.e. on the highway), internedi ate

poi nts, ecific areas | rqQa he like are set as
char ge S %m%f Bﬁ%ﬁl:g%s%lcg u’:&%@%%&ﬁﬁ&?@&ﬁ?ﬁﬁﬁﬁﬁeﬁ ocat i ons.
However, the present inyention i S n | i mted ,onl a, charge system and
may al sdﬁ%gen%%%@rmg&uf@%l%&ﬁtﬁ\ﬁ &?@F‘@%ﬂi%mé@eﬁ# flor reporting
information on traffjc regul ations in specific areas,_ or congestion

i nf or matpradetermised daning (tacrr examplenatimingtwhesaitherlaggptisitraedyi vi ng
gui dance and warnings (i.e. comrents on areas, glui dance, itens of caution
witlvn a[mamiaofﬁmdp@ahmdiyi foirtprede tedamiged timeilengths e fot egatplpesi fi c
areas. (Ninth Enbodinent) In the present enbodi nent, the present invention
i s appl ii§GHowanraFi@MmB | £ palteieeisssett @atlierclndes awd fulsbs dtheudse
processing of a toll " facility (area in which a charge”is applied)

aut onat oty ¢ WGP 6t 48t ashsti@LFRId it WhedR thedahgdistiinea SHFprasméal Iy

fhe sanme as the agﬁve enbodi nmen the sanme portions are given the sane
descri ptg Y, : t al.l ol i jft .Jhe
concept A EHHEEGE AHELIER, O £ AR TR | ohd HEERSL 3 SRR | FdRiE "0
that structure.sho Ln. Fig, .. Not e t.hat,.. 1n_the prasent odi nment ,
because RAIEENIS §8eH ifisbPagtie Poential s biche SRR A0 go
processi ng, devige incorporated into vehi cl e, .i.n the 203 04,JUL.2002
Gescri palsIBE S, valielSrand confimashatthe vebicleds 3 Rormal S8 degescri bed
as the in-vehicle charge device 701.. The in-vehic]e_ charge device 701
serving as aVéen ab aithezatignaeswls that ghednay qlﬁtc{';lewceetﬁimtema
comuni cates wWith the notification station 730 via the in-built telephone
uni t 708aemual vehidkecisecaifreds the slaterminiadiare in step 536 smnegativer eover ,
radi o waves are received fromsatellites via the GPS antenna ANTg enabling
the posidridtherdutinegroeeeds torstepl 542 where atfiotdtéoh prvressiogis zed usi ng
the inbuilt GPS position neasuring device (720 to 7287 described bel ow),
and t heﬁ%%é.ﬂﬁﬁdidl@%ﬁ?&o&ééﬁ% Teihtenshidyo all owecnRenReics

transit When the nunber of rteceivable satellites is insufficient or when

the waverbhf eRitside frxrx%}h"c%’ t@é‘f ﬂ‘u‘f 'Cl;'\&ﬁg'tl% ié‘tﬁﬁgﬁéﬁ]ﬁ%ﬂ 1 aﬁaqsrﬁ)éﬁbggled

information 1I's supplenmented by ca ting ‘e posi th on
det ecti j [ j ' ' [ speed.
At o nat B DA nEbE T GBS At 19403 227 o i RE o BEGUERAZHIAEH
i n-vehi cl.eycharge devi 01 wd |l be-descri bed. .e that tRe structure of
the 't n- JARIEHENTAER dfaf 88 ditferedf AT CHIR Rovebhf ibmAl pFHerR 5o
Direct rrent voltage +B fromthe hattery in t vehicle is constantly
suppl | ediPbeRRERe. fihrepeatastly gitadncenand off thsdantn dor e BRRES  Pc
supplies operating voltage to the CPUs of the GPS i nformation processing
ECU 720%91%@%@@@ Mtﬂ@ﬁhlﬂg)-z. As a result, data is constantly held
(stored) in the internal nmenory of the CPU of the charge control ECU 702
and in the Ihthowaverpresyltidfathe recriveiddeuthericaticiuis that the sehitke char ge
control ECU 702.

is a normal vehicle, then the determination in step 536 is affirmative

and, in the next step 538, a determination is made as to whether or not

the IC card 232 is loaded in the IC card read / write device 234. If the

IC card 232 is not loaded, the charge processing cannot be performed.

Therefore, the routine proceeds to step 542 where violation processing

is performed. If, however, the IC card 232 is loaded, the charge
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When the vehicle ignition switch (interruption instruction neans) 204 0 4
JUL 2002 IGsw is closed (i.e. the vehicle power supply is turned (og) ] EhHDZ
power supply circuit PSC supplies operating voltage to all circuits of the

i nvehi cl e charge device 702. The opening of the ignition switch IGsw (S =

L) instructs that the neasuring of the length of tine elapsed with the

vehicl e i i nsl . r i b Is ry, The
o1 osi ng Bt B o RRiRel (hedthper s Rrieumiflaficr B §e. i o
of the | th of tine elapsed with the vehicle staying insi t he charge
orea | s M I lipmanysan i bean foe Brofeedsas 10, fdstes Tibwtetog o
provided with_a receiving antenna ANTg, a GPS receiver 721, a GPS

denpdul atgyanab progessiayg 1 pestorsaed without peséoaningthe vrelationgyro 725,
an altitude segzgﬁrgif, a Gﬁ? infornat%gq Qroggéﬁing ECU (El ectronic

Cont r ol icepsiit®., This npemul processidgiginten teatlow engifismztionand a
map datgﬁgge 728. The 1.5754épc}t rad?o waves transmtted fromeach of the
GPS sat ¢ront eutside tiee aictddlebthd ththe S daackR88ris 18adedeanhdethieevehitleg
antenna ANTg, and the information contained in the radi o waves, nanely,

i nf or mafi§ @M epthlaselRiclerapable idﬂhﬁélbfg@hﬁ@‘%}ﬁrget%%céd%%gabﬁﬂ ig es_and
t he" GPS (e

the time and the |ike is denodul ated by dulat or©722,” and i nput

into th i lbfn)yaﬂ' SRik i drid i essi ng
ECU 720?38??%{03%u er hsyst%%?%@ﬁ%ﬁ%@é@n@@pr ocgggg@ ﬁ?%P%;ﬂgnd
provi de ] I c data nmenory and nmenory for a data buffer as well as
an i npuglq\%%gl %&%’erface (an electric or electronic circuit). The CPU

generates infor ion indicatin he position of its hosi. vehicle

(ot tude, NSt hsabrofassing ot she artamndidde o rapPRRtingcis ihérea fr om
t he 205 04JUL2002 GPS satellites, and the search engine 727 reads nmap
dat a of aepAFUTY RFQEFSIRGIN mecm@& leegswewﬂ;lge@rﬁ&qréb@dp dat abase
728 and displays this on the display device 724. The current position index
that al so sifvsves shewdnindfign24efintstaped00,srepeatedi atienypts axe neadeds t he
current position on the display unit. The basic structures of the reception
ant ennaréddiye friomGP@ georihdea ritttificatienGP dendedahdtwehit?e pasitiott)e

di spl ay device 724, as well as the basic operation of the S information

pr OCGSSiiﬁGILﬁﬁﬁ%'? an HD?nhh@el?@@ HS ddde gomiplrisink #evehideaiulslosn devices

al ready available on the narket. However, in order to inplenment the present
I nventi gid the'lA& Aftil this notification is received. The vehicle position in

this notification includes at least the current vehicle position and may
also include the vehicle location history which comprises the positions
of the vehicle up until the current position. When this notification is
received from the in-vehicle device, the routine proceeds to step 602,
where the received ID code and vehicle position are used to check the
ID code and the behavior of vehicle. A determination is made as to
whether or not the ID code and the behavior of the vehicle are normal.
Note that the checking of the ID code can be performed by referring to
the recorded ID code if a normal ID code is recorded. The checking of
the vehicle behavior can be performed by matching the recieved

vehicle positions with a map or the like and then determining whether
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is added to the operating programof the GPS information processing ECU 720
that perforns the followng. Nanely, the current position (grou ‘ﬁa@Lt?mﬂ)
of a vehicle (i.e. the in-vehicle charge device 701), the directio

travel, and the current tine are transmtted to the charge control ECU 702

in response to a data transm ssion request fromthe charge control ECU 702.

The charge_c rqQl_ ECU 702 reads _the tr i.tted charge area information
and st or8t qcnitl’ﬁﬁigl? I%E«HDWPI?REIE'J%Q?@?%‘EH% is then displayed in
superpositio as f tpne do shin in the area defined.by .the
charge area Wf“@?‘ ,chﬁhéngi, &!M%Boéﬂé&réﬁetcﬁ@em%%%d%d on
the display device 724. Anal og signals output by the piezoelectric

vi br at i ngtepy 002 igmffizmativeand inithe aesdstepeold, dheaeehidgis into the GPs
i nformation processing ECU 720, and the CPU of the ECU 720 reads the

si gnal s 2athori2ed dva R0t afvahictanddnen ihetli2 code andi thie Hkedmteanoita an
A/ D converter. Information output fromthe GPS denodul ator 722 and

i nf or mat heen{4ll thedtermitatice iffsfePo0RIid ﬁégﬁﬁ?@aﬁd fHeprdutifieo or out put
fromthe CPU via the 1/0O port of the GPS informtion processing ECU 720.

The GPS j {éﬁ%' B Hheh BHS : l%ﬁ% i [ :

coordi nattjgeé8 ) lfﬁ@’tﬁ? of ’sthgghpom trizt%%ﬂg?J f|\sts tﬁ&é@%ﬁﬁ?ﬂ?@fxtxﬁﬁabp@n
satellit it [ aton” ’ t [ Lii-on
reacur i ni S8 el eBRE08, At GRUM BRI r8ufl fof, AR Fehiqle RETER'S
calculatiop . . n @ predeterm ned t e_di nmensi. ' t anqous eguagi on

t hree se"flga%?n&gfﬁuféfe&? &@é‘ Q% 6%\1? Hpgésgﬁ%FW@thé’ceﬁ“gi%z{'?t ed as
par anmet er.s, . and .hy. sal vi.ng this sinmultaneous equation, any error in the
clock onthéintwehicle 3@\@123)@, | atitude and | ongitude of the reception point,
whi ch are unknown nunbers, are determ ned. The altitude of the reception
point is detkbr Hisewayi, bedausectherpbservwation lampt2his HlasheReseipher aut put
fromthe altitude sensor 726, and is substituted into the simnultaneous
equat i onfiast hoomraldaatterhon irea'viodatiehl pattepndint acoordeasee ivigh the
calculation", in a predeterm ned four dinension sinultaneous equation four
sets of ghatlforieagiotedesuiltfrbaytheghrund sideriadiestinpupdietherask ast a

parameters, and by solving this sinultaneous equation, any error in the

cl ock onyERhfr1eqs% Mbbthal vehidlal i'ttiy%esiﬂx?g@ irhifter tebitnt benof the

reception point, which are unknown nunbe are determned. In addition,

because gilteifle Ble VBRIUIE SRR ThERFEIREELY b iotde VEHICRE(SPVARIEIE DY

per form ng e position measuring cal culation time of

he 1L ekRRle s LORECEaR ATy pOAILhENR RS E SBFIPRTAEIO, LBpyRSAY
PoSI 1O JIERRHE B N0 i GARROL BB RLSSRHARES 720

Next, the ID inquiry processing of step 522 will be described in

detail. This ID inquiry processing is carried out when a vehicle is
within a checkpoint. For example, the processing of Fig. 25 is
performed at the point PS3 partway on the route Rt (see Fig. 19) which
is within the checkpoint.

Firstly, in step 544, information relating to the ID code is notified
by transmitting fixed data such as the ID code and the vehicle model
information. Note that it is also possible to include information

indicating whether the IC card is loaded or is not loaded.
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calculates the direction in which the vehicle is traveling by a conparison
with the previously cal culated ground position. On the basis of h%gnﬂiqmgz
cal cul ated ground position, map data of the one page (one screen a

i ncludes the current position is read fromthe map data nenory 728 and is
di spl ayed on the display device 724. A current position index that also

shows directyan,of travel ig di.splayed atqt.he current i_.ti;on on the
display. | n Nadt MR Ateat ot izaton redultis feseived fof dhe AP¥Ed by the
charge area_ informtion, nanmely. the charge area,, received fromthe charge
cont r ol Tiifirgdiomh -@-aﬁwaﬁﬁe&mmaﬁp&mstaﬁéggﬁ Hﬁ’éﬁﬂ&'é‘éb an the area
di spl ayed on the display device 724, the charge area is displayed in
super posietermiriationlis made fromthehiengivedautherizationoresilé asi kpl ay
screen. This additional display allows the driver to recognize area in

whi ch a wihather ios mppthethost weldcts hakdyear aet¢hooizadhasdi aprayaldevi ce 724.
The charge control ECU 702 is also a conputer system centered around a

mi cr opr aedlsieds (§@P548NAfRhevhostshidleHud beeh dutisrsedidy 8hicaRal an

el ecfric or electronic circuit). The CPU is able to exchange transm ssions

of vari / j b i i i ja the
ant onna T prodedt FOLURR AR drtRgR RO WP RO AANEF it o
serial i / r ri i t Qout put of
dat o adtopprelh e ROM BehilelR Y SRMOBAA a8k HORHAIBRIRIEES" ) 4
JUL Z002 .The,.voice of the .driver that ,is inpuf using the mcroph MCis
conver t SHOIRHERIPERETSTHE S PEHPEISh OGRS hepEREFYa toTL AIPoP o4 t0
recognition unit 709, .and is jnput .into the CPU of the, char control ECU
702. Furd%%l Qé‘rénd{@ng mpwda*tﬁ@glmsdrmqﬁﬁqn pattarn (adepy + when
necessary of nessages (output information) using the in-vehicle speaker SP
via the voi d¥exjnthecproressing of ﬁl@@ﬁunc{néldwm@melg, ofithetreday11. \Wen
voice data is output fromthe CPU, the switching switch SW11 switches the
connect ideviceth@®an responseventhe EDdmdjuirprpir adessing afehe $Pviehialeonnect i on
bet ween the voice synthesizing unit 710 and the speakers SP. At this tine,

t he CPU devigktwail s Heseiribeidays t he nessage conveyed to the driver by voice
via the vehicle speaker SP al phabetically on the display unit 704. As a

and vi sual |3 B S B e S e eSS o an I C car
iCIr?Eeir tS ed 1 n@g&?@ﬁﬂhﬁgggﬁﬁo@ ?é;%é@%r\]% g\#l%% ﬁg&ﬁ_ﬁ&ék%oﬁ'? rR)g?&EgUi ?02
S PR U e
A ot g oA o el
Tabl e motfﬁcaﬁenei)sawm%vgacfmm ﬁflgaaaﬂégh%ﬁe vighotiie TPBHTE prageedsssue

of a card is 10,000. The bal ance of the card is 10,000 (i.e. the card is
unused) tarsdepdsl2 whergaldetegmination is made as to whether or not the

received notification is normal. This determination is performed using
all of the ID code, the vehicle model, and the existence or otherwise of
an IC card in the received notification as well as a determination as to
whether or not the ID code and the vehicle behavior are normal.
When the notification (The ID code and the like) is normal, the
determination in step 612 is affirmative and, in the next step 614,

vehicle model measurement processing is performed. In this vehicle
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the card ID allocated by the issuer of the card is MYCAR003. The
classification of the vehicle for which the card is applied foxfi§ .ﬂJl.fL'MDZ
vehicle and the vehicle ID (in this exanple, the nunber displayed on the
vehi cl e nunber plate) is A123B568. The data in the charge table is for the
charge area which the driver requests (applies for) directly after the

Liiﬁ?diﬁz@h fiinaiRatal BeOihfhink, b dizh A HRdehE of SR ReFiglBME s on

. €. i ng request t hen, there is no such witin ble 12 Data
St or ed N elbis Tne GRIEITIGer OF RAREBNESR OB HAGROR S A TEIEH BSKBEN CARD03Car d
bal ancel0000Vehi cl e cl assi fi cationLi ght vehicl eVehicl e | DA223B568Char ge
table imagelpicksp irforsaatoampidedur by the image pickuprdee 4A

Tabl es 13,14, and 15. The charge table in the tine units shown in Fig.13 is
used f orofctiee gehjclehemeashiriohg devicke hdrgthenextistelp édited by the charge
area information a toll that corresponds to the length of tinme that the

vehi cl e détermnirtttidngs anadecxs eptwhettémnor it thas ¥eHicléhagehedrge table in
t he di stance units shown in Fig. 14 is used for charging a toll that

corresp The 210
04 UL D605 et Stef} PTE kel e MEIACKEIGUS] IhehufiRaion TS Toed

For chargl88&q il dtep 81 0. 9F theSRUESs o rtst AATRR! tRE Fltbthfifatitifsd - 211
negative, and the routine proceeds to step 620. If the models do match,

the determination is affirmative and the routine proceeds to step 618.
Next, in step 618, the vehicle for which the notification is received is
authorized to be a normal vehicle. If, however, the notification is not
normal, or if the vehicle models do not match, the determination in
step 612 is negative and, in the next step 620, the vehicle is authorized
as being in violation. In the next step 622, the vehicle number is
photographed and then the routine proceeds to step 624. In step 624,
the authorization result of the vehicle authorized in step 618 or step
620 is transmitted to the vehicle (i.e. to the in-vehicle device).

In this way, because the observation lamp 227 is flashed on and
off in either a first normal pattern or in a violation pattern in
accordance with an authorization result from the ground indicating
whether or not a vehicle is a normal vehicle, it is easy to confirm from
outside the vehicle whether the vehicle is a normal vehicle or is in
violation.

Next, the position inquiry processing of the above step 526 will be

described in detail. This position inquiry processing is processing to
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Table 13 Tine unit clzar~e table Information Item nfornati on Cont ent Char a

area i nformation[ N350000, E1360000] Firstoint [N345900, E1360100[l Secon
i nformation /1 hour Heavvehi cl eMedi um vehicl eLi ht vehi o dFiJUkt

oi nt Tol |

hour After first hourFirst hourAfter first hourFirst hourAfter first
hourTime s ot: 7:00 - 9:00500450300250200150Tine s of:17:00

-19: 005004503002502Q00150Ti i t 2 .04 her 4003502001501Q9050.Tabl | id
eriodl0 mﬂi’{&%@éa@r B?’fil%”&aslvg‘r"ih%gﬁ@:é{ e?ﬂ%%_r‘r?gﬁq Q8(~)[_O~ aq:‘l"e?b;{c Ioi nt)
Examlnles ot 56| PALTEIRPS RRSNIAY: AloRs NGIWR RoATNIEIA0A

~ (Seco

| nf or matii YnEXARHP

E1360000] Firstoint [N345900, E1360100] Second ointToll information / 1

hour Hea

vaticle évinside & anea linlwhichwethargeis applied. Therefore, in
order to carry out the charge processing, it is necessary to be able to
confirm that the position of the vehicle is within the area in which a
charge is applied. Therefore, the position inquiry processing shown in
Fig. 27 is performed.

Firstly, in step 552, a notification is made as to the ID code and
current position. Next, in step 554, a determination as to the receipt of
the authorization result is repeated until the authorization result is
received. When the authorization result has been received, then, in the
next step 556, a determination is made from the received authorization
result as to whether or not the host vehicle is a normal vehicle. Note
that, in the step 554, the information below is received from the
ground side. When the result of the authorization is that the vehicle is
a normal vehicle, the latest charge table as well as a second normal
pattern which is a flashing pattern for the observation 227 indicating
the fact that the vehicle is a normal vehicle are received (i.e. are
transmitted from the ground side). Moreover, when the authorization
result is that the vehicle is in violation, information for performing the
violation notification is received.

When an authorization result to the effect that the vehicle is not a
normal vehicle is received, the determination in step 556 is negative
and the routine proceeds to step 560 where violation processing is

performed. This violation processing is carried out by flashing the
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KiloneterAfter first kilonmeterFirst kiloneterAfter first kil ometerFirst
kilometerAfter first kiloneterTime s ot: 7:00 - 9:005004503002502 éS‘fﬂi n@ﬂ?
s ot: 17:00 -19:00500450300250200150Time s ot: ot her4003502001501 0] Ibl
valid eriodl0 -11 Cctober 1997Table valid area information~ ~ (First

point) ~ ~ ~ (Second point) 213 0 cr NO O N Table 25 Charge table when

oot 9,79, BeedAlinh, SR ot SR AR SR

oil zt Tol | information /enHega vehicl eMedi ym vehicle Li ht_vehicleTjne s ot:

7:00 - 9: e38vaRbY Brweppat tlmnmgwﬁl@f@@a@@gbéolzémaé@t@rmm H&ng200200

100Tabl e valid eriodl0 -11 October, 1997Table valid area information~ ~ ~

(First poiamd then-off fer apredetermizied time) in order to allow confirmation
outside the vehicle, in the same way as described above, that the host
vehicle is in violation.

If, however, an authorization result is received to the effect that
the vehicle is a normal vehicle, the determination in step 556 is
affirmative and, in the next step 558, normal processing is carried out.
This normal processing is processing to turn on the observation lamp
227 so as to switch it to a second normal pattern indicating that the
vehicle is a normal vehicle, and so that it can be confirmed from
outside the vehicle that the charge processing is being carried out.

Next, the processing on the ground in response to the position
inquiry processing of the in-vehicle device will be described.

As is shown in Fig. 28, in step 626, a determination is repeatedly
performed until a notification (ID code and vehicle position) including
an ID code comprising an ID, i.e. the vehicle number and the like, is
received from the ground side. The vehicle position in this notification
is at least the current position of the vehicle and may include the
vehicle Jocation history up until the current position. Once the
notification is received from the in-vehicle device, the routine proceeds
to step 628 where, using the received vehicle position, the behavior of
the vehicle is checked and a determination is also made as to whether
or not the behavior of the vehicle is normal.

When the behavior of the vehicle is normal, the determination in
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Ocr NOON O ~ JuUL 2002 The data of one set (one point) of the char
area information in the charge tables is positional information i dﬂcﬂ.ﬂh%@ﬂz
one point on an outline of the charge area. Wen there are only date of two
sets (data of two points), date of each set nmeans the positions of opposite
corners in a rectangle (square), and the charge area is rectangul ar (an

exanpl e t e is i i . :here are date
of nore t kg?sé%@gm{ligﬁﬁﬁga}%’gﬁiﬁéﬁe@%&%? i%snos’ poY%}tqgle}IEdi cated by
date of eacph set are joined iin gqrder of ,the witin f the .data sets, and
the pol yoaibnotized s anaimaldetichs, Bitbe BeRapiondf the NEHER & HOthe
first point indicates the charge.area. Because there are.t sets of

posi ti on Nesmal) thedetermination i istep negativie-andz in hesnexhstemar ge
area is quadrangular (square). The toll information is differentiated by
time slot6ddthe vehpededs aetharized Bsebeingninfviokation: yndhetext atep 634,
indicates the termof validity of the data. The information of the area in

whi ch t hethebésultofvidie aushorizatiom of theev¢hivle iz thivriveed snbstepné3@idry t he
sane as the charge area extended by approxi mately 600 neters outside the

outline 0§te$> 63219 eratifiniRedsw thedehicle'@. « tor e ﬁ’f—%fﬁ@l@déﬂé@ﬂNW@R a

plurality of charge areas are set, this ihformation of the area i'n whic

t he tabl emeft()y:@lesltg%l@%f,g%ﬂ?# ﬁ#eago%ec%‘@g&?%tﬁ@}ﬁgg Eﬁtéi}i{"bge area that is

near to it |'ec vehic e car ssurng and toll

settl enmend . rd.d.ssuing and toll settlement booths) 771 - 773 (see
Fig. 52) %3&%@@2?&’5% These spots (service centers) are provided in
| ocations th rovi de gasy 215 0,4 ~u~_.20 acc f dyiver and that
are as cl ose b UySewas, Pecgusecthe Qhsprvationdunper istlasheclof aadch as
in the vi céfnityiéﬁf the notification station, k730, ,igé:tlhe cat chnent of the
noti fi catPgAnseithesm serond nesmal pattern erdaq vielation natéerins i cati on
station 730, or the |ike. For_exanple, they may be provided in |ocal

gover nmeracdardanegywith an anthezsizationaesutt fremdheaground; grdicadingar ge
area is set. In these spots, new I C cards can be issued, |ost or danmaged

cards camether srurdt awnglaicte i® bl mofwel dvetuicke,cit s ieasgrtoeconfirnadrom

settled, and prepaid deposits can be increased (i.e. card bal ances

i ncr easedyutgidecter dehidewhethoe the shdcld ivadionmaal metdckeoyiisénoper at or

or by an automatic machi ne. When these processings are perfornmed, the
processi n@idjgﬁ@,r{_s transmtted to the notification station 730 via a public
phone network and an exchange 760. In accordance with the received

D055 19, Io oy kS N e SRR AR bl
512150 sBEoReERERALA BRRBRY R s GORR dneith ORRGE BT R L1 (1

easy to confirm the state of a normal vehicle on the ground.

Next, the charge area departure processing of step 512 will be

described in detail. This charge area departure processing is

processing carried out when a vehicle has left from a area in which a

charge is applied. For example, because a vehicle has departed from

the area in which a charge is applied at the point PS5 partway along

the route Rt in Fig. 19, the charge area departure processing of Fig. 29

is performed.

Firstly, in step 562, a notification is made that the vehicle has left
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The structure of the infornmation station 730 is shown next. Note that the
structure of the information station 730 is the sane as the structqjq ﬁUE )
in Fig. 54. In the notification station 730 there is a wireless tw
comruni cati on device 731 that nodul ates transm ssion data froma controller
732 into radi o wave signals and sends it to an antenna 740, and al so

recei ves padi o waves via t ant enna de ates.the regejiv data and
foeds it Pie preRdBrviirha chasge 18 tﬁdh ﬁﬁe%@%ﬂa o atEad Wcem
that is centered_around a 216 m cr Qpr sgor ( and is
provi ded @P€R andczent pasidon. (f\iote %’@ a@erﬁre?a exvebigledaas set
conprising a personal conputer, display unit, keyboard, nouse, printer), a
char ge dalefbdbe arearivr whicbm chaatgansmppﬂnedtaam ohetermined fram Hhe
connected to the controller 732. The arrears database CDB, the observation
dat abase ¥BBrerendosittorifrthe vehidle et ¢he piaivibasep 368ion ofabrenechidef 0

the infornmati on control unit 733. A nodem 734 is connected to the

control | eft rzx%ga aldtebe HBtephitled 84 fhe ngﬁnTcpsiI@ﬁe' FOF g8Y s dat a

transm ssi o th the control center 58 (Fig. 52} via this nodém and the
public Coﬁ?&?ﬁ gn circuit exchange 760 (Fig. 52) An outline of the
charge contro operatlon of the (CPU of the) charge control ECU 702 is

cont ol ey 78 Ha i lep{3 @ G RelbmiBiro af st shecea (5 7 1y
"ogi ot or seHFROHZAK R Tealt Efaqeﬁe%"n%%‘%iteﬁ‘?ﬁfrgﬁrﬁg eﬁ%ﬂh@*ﬁe@ﬁﬁ%@gm

reader 705 (steps ML to M) o card CRD h s, been lo t he charge
cont r ol zaétqrsth@ttbecy@luc as detparéa BT ECREYE eg'Vbeertget he data
of the card CRD in internal nenory. Note that, in the description below,
i nsi de t hautharization neswkirid reeentedmtlmemmmtepéiﬁéma determinatiost ip
nunber and the letter M denoted. Next, the card balance in the read card

data is direplefesimothé hettositejonmesulods (dByhebeat ortriet dehest cont r ol
ECU 702 starts the timer Tc for the tinme limt Tc (Ms). A data transm ssion

request igehid as’beefl duithdriz8@as@dorial behidle. NH & Haat, an J1epCs64) ng

ECU 720, and data of the current position (ground position), the irection
of travel Tt natlon
processi ng‘%%gfd‘?@ Wlel ttelﬁq?gbm%%gﬁb#?%m&%e aitlge area

i nformati i nt to
the GPS .%ﬁtt*&l??;ﬁr?‘f% S af SRR TAtclTis AnfiRel R sk ehatistt
informatign is r.ece GPS;. nf.or nmati on roc SSI ECU,720 adds the
charge arBSITH étylftfﬁmaﬁ Relrigdica pﬁ&m{s Hég%ﬂh ar ea of
the map di ed on the deV|c that corres onds to t arge
ar ea |nd|‘é§§%rdyaﬁ§/0¥‘ é%h%cyfeﬁh LdeF ko r¥10$lt§1£ta qrhgogﬁa@étsas fidfol EQU
702 checks whef her _the date and_tinme recelved fromthe GPS |nfornat|on
processi né‘l ¢ becauge the vehiclgdsi anarmahvehiclpdsirgsrved (481 i% in the
charge table registered in internal nenory, or whether the current position
recei ved fransmittedsbsoimthe grougd pt@)eslélthg aedborzationsestilhis teatr ea in

which the fable is valid shown in the infornmation of.the area in
the vehicle is in violation, information for performing the violation

notification is received.

When the in-vehicle device receives an authorization result to the
effect that the vehicle is not a normal vehicle, then determination in
step 566 is negative and the routine proceeds to step 572 where, in the
same way as described above, violation processing is performed to

flash the observation light 227 on and off in a predetermined violation
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which the table is valid in the charge table registered in internal nenory
(MB). If the date and tinme are outside the period in which the tﬂt%e if 0
valid, or if the current position is outside the area in which t téy eZQZ
valid, then in this case, the charge table does not fit the current area.

Therefore, a charge table request is transmtted via the antenna ANTt (M).

At this ti th harge tabl e uest isqtransntted.together with the
vehi ¢l o | BARRITC VD Howbiet. 1id Hiay btk e SRR ET Bned from the cps
information processing ECU 72Q, and th ifecti.on data. Wien.the

ot 11§ cat ABAROT At Feoullie Hie Stiant tﬁﬁiﬁé@ veluicle gs 3 nermedozehishe e
request, it saves the card ID, the vehicle ID, the position, and the

di r ect i onthadeternminasionin step 56 natfirmative andnéndhermext sisr568ab! e
13,14, or 15) in the charge database FDB (M4l - M44 in Fig. 61). vlilhen it
recei ves tetermiinationt moheade hs tomathethenranr not BAUC @ardi2dXk ss Wadbdrirt he

date and tine are within the period in which the table is valid in the

char ge t aphe JCocamhethdr/ whifite deviot 2B iTE aen]C eerdvea? fis ewttloadeP the

information processing ECU 720 is within the area in which the table is
val i d showg,i ' ' ' i | '

(Mo, niosnarge HIdcEEHigRanAb e PREFGHRRD fo thbTou e pRICRE e, .
is valid, i f . J [ Ll gy the ' [ tabl e
s vali d 5¢Avherk JRoRfibRdr&xysa8 L b I RRWRVEE AN IE FE o)
recei ved r.ge table 4n iynternal nenory and.in the LC card (ML2).

Next | as 232i5naRRd thE (HE Aot RhE SRR B TSR TR, checks at
the tinme qycle Tc ether th urrent positi is wi.thip a charge area

| ndi cat eddglermanaHaRGN stem SPRMsAIMaALve- e Eputine theh Proreededode t he
charge areas (M3 to MB4 - ML to ML1 - ML3). If it is outside a charge
area, andstep bre whezemaenmal progessingipperformedswihoubéhe golatinar ge
area, then when the position is within 500 neters fromthe charge area,
"char ge apeacéssingebeiryg ahrridt] out.dlhis apemaliproeessingliayprEndssing @ al ong
with charge table information (however, the charge area information and the

i nformati ertigfguibh thieegbserwidtich lahep 22 astisg thbiaboverexsiveded) . At the

sanme tinme, notification such as "charge area s 500 neters ahead"” is nade

by voice é)(ﬂh%@ﬁgﬁlgyémgﬁoﬁq&ggrﬁyﬁbﬁ_si zing unit 710 and the 219 0 4
JUL 2002 speaker SP (ML3 to ML9). Moreover, when the current position is

\;\,ihtegid'r'm ggo . EgN’é)&, the Bridiesshiy of MEBrolitfl Sl iR YespBABRAHRA R0 Meters
area departure processing of the in-vehicle device will be described.
As is shown in Fig. 30, in step 636, a determination is repeatedly
performed until a notification (ID code and vehicle position) including
an ID code comprising an ID, i.e. the vehicle number or the like, is
received from the ground side. Once the notification is received from
the in-vehicle device, the routine proceeds to the next step 638 where,
using the received ID code and vehicle position, the ID code and
vehicle behavior are checked and a determination is made as to
whether or not the ID code and vehicle behavior are normal.

If the ID code and the like are normal, the determination in step

638 is affirmative and, in the next step 640, the vehicle is authorized as
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display unit 704 is altered to "charge area 400 neters ahead", and a
notification of "charge area is 400 neters ahead" is al so made (ML3 ':)ful\/fzﬁm'
- M20 to M23). Note that the charge area is displayed in superpos.ﬂt}i lo '
the map di splayed on the display device 724 in the step M/ repeated in the
cycle Tc. Mreover, because the current position of the vehicle is shown on
t he di spl ayed irectio ttached index, .the i vef .can .recogni ze
the post1 THHTBALLK e coets atl e ks e AEF Hagena clhe e ERRRAtIR on
of travel ,fromthe display on the,display unit 724. \Wen_the vehicle enters
a charge aN&ieptotd thaegativenan LDE(QBemXWﬁeﬁé‘iQ,lthQ vehaele isgi st er

_ (internal nenory) so as to show that the vehicle has entered the area in

_~which a chartherizedas| beithg imwioladion. Iméhe nfextretepood 4 nidw abovieat t he
vehicle is within 500 neters of the charge area, and is within 400 neters
of the changhozized (RPicknduBRSridation restikt isdpansaritted fo thé, velakle énd.
notifies the notification station 730 that a vehicle has entered the charge

area ( NBG)the%-{zéhfdbid@vic@z Ri¥tehag Pk btéﬂ.:» 6449 ah formditdci ithat heluddd cl e

ID and the card IDin the card data, as we as the current position and

di rection L : - [ 1 . i d the
card bal a%gégﬁﬁg%g ﬁégeﬁ%[é%t???gl %gﬁ% gg%@é?‘%&%ﬁj 8;?1'[%?‘ oan tation
730. \Wen_t notificatio ion 730 receives this vehicle entry
notificat Pgﬁ,%e?%é{&b? ﬁlqrﬁwlﬁ%a&/ehi cle ID, the position, the direction, and
the card bal ance,are 220, 0 4 L 2002 saved.in t i.nternal .nmenory, and
Lhe ©nf or et | o TS PreY dhesause the sibsesy PET IR 4O7HS Tameest ( 81 heoe
sets of datF,is, pdat ed. These contents are descr.ibed bel ow. Wjle the
current p@§ neathey a seranc Rer rpttaraHr Ima wwaagercpattesn imcu 702
repeatedly executes the "internedi ate charge processing” (M7) at a cycle
Tc. In thascordancesyith anmwherizaton t fromn the igrontrd indicating t he
charge tables (= charge tables of the IC card CRD) in internal nenory is
referred whethtror mextka vehieldeses normakvehiclehit sheage to @ordirm froma
time charge (Table 13), for a distance traveled (Table 14), or for a charge
per transplutéidhethé Vatield WhetHertthe e8hide is abherhsall vehicle s eirper
transit, the routine proceeds to the next step M34. \Wen the charge table
is for a Gigmtsharge (Table 13), the toll Ft/hour for the current tine for

the vehicle classification (light, medium heavy) registered in the IC card
CRD is extracWﬁ

Tc (seconds) i ﬁ (E:%l‘lrf(:ﬁu{%1 g?@@??{%#g%:gfeﬁggog?aé&fgggf i?’}?'ltéﬁ/ég@@%gifﬁlenggm
RAF + AF ) ] ' i far, i ndi

by the dafRRUEHE G Y SBISIS fs ot bRiaAlafREEY) Ba-8BebOiEibR amtPrs " nt or nal

Ry Yo hBreS R SR b nianaR Y B T it 84T (4

vehicle that the vehicle is normal. If the departed vehicle is in violation,

because the observation lamp 227 is turned on or is flashed on and off
in a violation pattern, it is a simple matter to confirm from outside the
vehicle that charge processing has not been accomplished and the
vehicle is in violation.

Note that the above violation pattern may comprise the lamp
being turned on continuously or the lamp being flashed on and off
continuously. If this is so, the determination is easy when confirming

the state of the observation lamp from outside the vehicle.
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When the charge table is for a distance travel ed charge (Table 14), the
toll Fd/Kmfor the current tine for the vehicle type classification 221 0
4 JUL 2002 (light, medium heavy) registered in the IC card CR( i"sf{QLTZUUZ
extracted fromthe charge table and the travel toll AFd for the ti c
(seconds) is calculated as follows: AFd = Tc (secs) x speed (KM/h) x Ft /
3600. The sum (RAF + AFd), fthe,.val ue F of, the toll accunul ation thus far,
as indi cat edm@?%‘?ea]a%’t’ﬁ & MeNt, HeESFHIPHOBR VRS FLYERO M P¥ated in
the internal menory of the charge control ECU 702, is calculated, and this
sum ( RAF obsetyatiorulampewasused, howewer ihis ambodisgert & nebbimued . | f
the (current position of the) vehicle departs fromthe charge area, the
char ge cotdranie B afded\combinatiom of agsluvilitynof MispsomstyepeMeded) j st ep
M28, the data in the register RAE is altered to "0" which indicates that

the vehicle hags i@éhobmiﬁflﬁgg@1§féﬁexam¥alé1&aﬁ@1ﬁ@9adi@ﬁvﬁ' 2p7qgassi ng”
(M29) is perfornmed. In the "Charge deductTon processing"” (M9), the charge

control E ' i j t table in
i nternal %@@ﬁgﬁg@ﬁ%ﬁél%@ﬁgg%ﬁ%@yhm{%@2%61 ’lg%@gle or when
a charge i i.n I £ Hhi SAl , toll
t hat corrmggqgh{ﬁ@g&eﬁee eﬁtéégﬂﬁlégglﬁa%ﬁgkﬁ}#ﬁ%% glgrrgbggt ain the
charge tablg.is, extracted and the card bal ance | he card.data in the
“nternal ARMSSte GATERY, BTeRSG ARESarTary WA eh MATERETT IGRAISO has been
deducted. In the sane way, the data of the IC card CRD is al so dated. The
data in t ROssple iat%ﬁmsaveﬁﬁeé@p@@et@mnmg Famps mdicating thedyaear ge
table is nat_one for when a charge is made for each 222

of the vehicle in which the observation lamps are installed, such as

heavy, medium, light, and two-wheeled vehicles. Furthermore, Table 6

below shows a corresponding of the driver of the vehicle on the route

Rt with an observation lamp.

137



0 ~t JUL 2002 single transit,

menory is updated to a value fromwhich the value of the toll

regi ster

RAF has been deduct ed.
CRD is al so updated. The data in the toll

In the same way,

t he data of

accunul ati on register

the card balance in the card data in internal

the 1 o df 2002

RAF i s then

cl eared. Next, the_charge control ECU 702 updates the bal ance di spl ayed
(di splayed in step Mb) {on the di gpl ay [device 704 (MBO) and trjansmts the
vehi cl e departure|notifii catijog ddta to the notli fi @tion statijon 730. At
this time, the vehicle|lD andSthe Bard £D in the Gard data, gs well as the
current position and difrectifo g oht gi nedgfrom tihe &PS i nf ofmatli on processing
ECU 720, and the car|d bal angeSarg &l so Eransm|ttedi (M31l) . E\Whgn it receives
this vehicle depafture notifi@ati oiﬁ tihé& noti fli cafd on st agi or] 730 saves the
card I D, the vehi¢leg ID, the Hosi t—uon, %he di e@t iSon, &ndsg hd card bal ance
in internal nmenory, jand the i;gf@rrratiqdrwl et he aﬁabaseal updat ed
correspondi ngly to.-4jhe cont erl“E’s_ f-5t fese sets|6F data. o1 contents are
descri bed bel ow. Th# Eharge coniy|0 g che®ks vvhe@e:n or not the card
bal ance is a nega1g ayal ue |(ngyf 6i @ledt & ol | %Tea;rtaﬂ F@B2)|, and if the
card bal ance is a|Reg8tive na%u% o By so" i nsgija cEerg PDayment settl enment
requi red" on the jigpl qy deyi.ge =104. ?}Ioal 5 cat|@n>su§h sasg"cdrd bal ance is
insufficient. Pleasf settle dgbt‘a" y doBc synté__ﬁmeg z&r § s8al S0 made usi ng
t he voi ce synthes Zé nglunit 7&8%m fhe Osp‘;‘éakerboSBo( wMgter the vehicle
departure notificatdjon|(M1),gbédagsdit B &li r eck | ,§ |the vehicle is
traveling is a difé&tion awayEf BgnEt by 2% ()i ULQ,ZE Lrge area just
transited, the charq?ge (:ontr(I8El;U 802; a8va§10e< 'gt '%/[L to step M32
and does not execlt® theSrel aﬁu& 'ﬁagt notidi ga t&o he charge axea
(ML6 to M23). WhenGlhe \@hlcl tdlafsid|s o% h@gg a;ge@ &|(first charge
area) as described gbove and "t'r A\et's*t|ova anot Her‘*charqeo'lrea (the
second charge area), nen the (cdrrent| position of the) vehi ¢l e | eaves the
area in which the{tgbbe is valid|that Jis indi¢cated by the tabhle valid area
i nformation of the fli-B$teochare t e |rgpresent®ng the first [charge area,
the charge contro| ECH ﬁ)z rrgges fEom S_Ecgp VB tg M and trangmts a charge
table request. This t"-g rsm gs&on |Wlve || § receiViéd by a first [notification
station (M30) addfessgdS n t)‘% figt dHarge af&, and the first %
notification stat| on tr%sm’ thedfir chargéctabl e. Wien tthe charge ™~
control ECU 702 recetves—the—f+rst—charge—table—the—<charge—+tabl e received
in step MO is deferimined to“®e invali|dg As a|result, even ifi the charge
control ECU 702 recgives the %i rgt chgrge table after the vehicle has left
the area in which the table|ig valgd t i's inﬂgi cated by the table valid
area information pf {the firstecharije tiapl e repregsenting the fiirst charge
area, this is not|wl|iElen o % he I% card GRD )r‘“the i nternal |nenory. Wen
the (current positigii3ef_t )bovergle eft & s ih:e table valid|of the second
charge area, the ¢ rﬁe%oh {;@I E 7(20\/\@ tes 4 he second charge table
transmtted by an i | &t ® @d segonc 50 fgcation station iin internal
menory and on the IXT cardl andgnotig[j Gat’ bAs control is performed in the
manner described pffjve|dgcalding [t tHegdaf ax| & described alove, when a
vehi cl e reaches al pginf 0G| met ensi224 5 5 § 8
3
AIg
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0 4 JUL 2uu2 before a charge area, that fact is notified to the driver via
the display device 704 and the speaker SP, and information on the qgﬁhgﬁzmn
area is displayed on the display device 704. In addition, a notifTcat" I'S
agai n made when the vehicle reaches a point 400 neters before the charge
area. Therefore, the driver has enough tinme to decide whether or not to

enter a charg ea,;. and ha augh, ti to ghoose a detour route, The
check i n st ep RinaabEVe/ciibodiBient s deseripHon Baselyet skiFran: o
closed (Si ,= H) is iptend to deternine whet he r, not.the vehicle is
parked.  VbserHatigah|am 87 avas installed on tae idashhoard @ e¥ebiclgescr i bed
time toll charge table (Table 13) is applied, then when the ignition_ key
switch | Ghowevepethe sistallatioraofithedarmoptisimet hmitednta the dashhgard he 't ;

.mng for the charging), the charge control ECU 702 waits for the ignition
key swi t clanidsivrtay be ieistalded (Gh the ldutside st thecvehicleor the tining for the

charging), and doeés not performthe "internedi ate charge processi ng" of

step NB7 whi | ewd shodm ! Qpenuiriberi PREDSASHIBE ate ittty nsi de

t he charge area does not fall” within the1ength of tinme the vehic has
stayedini&%}{é&p s Qhe ﬁ@ﬁ Iﬁlﬁ? oll to be
cal cul at e?. Ig. Eqagﬁgﬁl@aghﬁo%?ﬁlﬁle 0 ?ﬁe oggf?{é;ﬁ%%ﬂgrﬂo?g:%}éng of the
controlle f tifheat ] j Lid; ~194) o)) t he

char ge coh"z%%eg(ﬂ}%?g% @gfélﬁ%eﬁlt éﬁﬂ@eﬁﬁ‘%‘?&%@g‘?jﬁﬁ'géﬁlﬁ}% %?V]:é%e ehicl e
transmts charge table request in,step,M that ingludes,the d ID, the
vehtcre | BisPIY 8ok oBRefvalR Rmlats bEf i nAber diptes P4Ad Tt ¢ he
notification_ station 730 recei,yves.the request and saves data representing
the card Fonfrapation fnomyputsi 6rthea%@fuﬁ(ie§&qqmesra SANPQ anaptes. 1%0(15 4 JuL
2002 nenory, and in response _to this request (M1, M4/2$) transmts a charge
tabl e i n ekemplamssshepm in Fighd3aancebsermationdamp 8Seapahle oft hen nade
(M45) via the control unit 733 as to whether or not the received card ID or

vehi cl e | Hisplajing Dushbery ahdcsyemibrals ikdnsteltedion dhe atuimdbemplatestfss been
stolen, or whether the card is a problemcard (i.e. |lost or damaged,

stol en, sanhabBedltiisrpostibleits display thelroaeht statd o etarhgdej tot he

observation database WDB. |If the cdard ID or vehicle IDis one of the above,

the card {fdiddie thatithes diicte £ ¢/i8ldon) of the ¢EhiEEA whnibhersopb! em

the current position (reception data), and”the current tine are displayed

. . ( ) .
SR?T hre opdioletn h SgbbetntioRTarfip) 38 21 Sgi&eéﬁlﬁﬁsﬂ?ﬁﬁécar Mﬁggﬁ?nga;ﬁdfet |
771 . ) j

dat a ‘ egi b‘f@?ﬁﬁ%ﬁ%y%&pg%&%ﬁ%mgggt%%zﬁ%%&éﬁ%ﬁfﬁéhiéﬁt ant of the

T . CU 702 of. iy N- i . j 701
Pt ansnits ven et upgesbie o Automatichlly Siekitute fr SR AEIERIT . has
depa_rted fxom.a charg are When t&e, ontroll er 73%liogthe ri_'(?itg'lflcation
station 73’619'11 e NAERECHH| QN ThELTOIHL éﬂa@raeréée R ERVEINDE the

vehicle ID, the current positiaon, the direction, and_the card bal ance in
i nternal Wioktion determined: methe present empbadimenteMNetathat, thist to the

area) based on the position data, and increments by one the nunber of
vehi cl es phatessing eperfiormed hdresirethe yelagadevice b6 andrig destrileedr t ur e
vehi cl e database TDB (M48). A check is then nade as to whether or not the

card bal ategetirernwith the processing Matind. [Fufthezpitdishabssible ite seedhtel ve,
the data (card ID, vehicle ID, current 226
relay device 50 and the processing below as an observation device.
As is shown in Fig. 34, when the violation detection processing is
executed, the above normal pattern is read in step 650. All set normal

patterns are read. It is preferable if a normal pattern generated by a

signal received in the relay device 50 from the general center 40 is used
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0 4 JUL ~uu~ position, direction, and card balance) is supplied to the
termnal PC and di splayed on the display unit and printed out. A @h¢QF”1%@92
then made via the control unit 733 as to whether the card I D or vehicle |
are in the arrears database CDB. If they are in the arrears database, the
card bal ance of the relevant itemin the arrears database CDB is updated to

the new value.. If they are not,in t.he arrears database, this ne acquired
data (car P BUsRATRA Hasteti B hsHa:fis Formal 1a e gonetaled ot &

bal ance) is registereq for_the first fine in the arrears database CDB

(MB0) . ThEqeiveRes dthelateskaarasal Paéteranedn k(emg,edm? QERY
perfornmed. The charge control ECU 702 of the in-vehicle charge device 701

t r ansni t sof éhe siarmal pattenn candie impravedshowi ng that a vehicle has
entered a charge area. Wen the controller 732 of the notification station

730 receives Irithe (iéd)stephed2; dhiervehivle 18D dpleed dod d &et tieevehicl e

I D, the current position and the direction’in internal nenory, specifies

th Lhe ( ecl
e en ry’l"hi’é"%{dtgbggﬁ g @gg@/#gegeffdm&a%m%apa%Qéaﬂnﬂ{éﬂsbaeﬁva egl

data, and i1 ncrene unber of vehicles that have entere t
this entr i 1 . The
| check BB bRotdErABheN, MSEBRAZ Uhe fEth DEEAN RERRErACE bt 17
the t i L t d 1D ..th i | . th d
oo ey T Rl BTSRE et 158 B e BrERBLERBHLB PR, 5200
if ther Lved, card bal ance is_.positjve, the controller 732 erases the
Idata of t Ls\r/ gxgaction § ?ﬂ?l(,grg&%'&dsl %Efa?%ﬁ?éé’é%éi'@e%%@ﬁ{éf $rears
register). If the_ card balance is still negative (mnus), 227 .0 4 ~u~
20a2 the vwhen thedamp ds omer aff.evant 1D i s updated to the received card

bal ance. The data of the databases CDB, FDB, WDB, and TDB can be controll ed
(i.e. read, tThestehicte photography of séep tdadiscnat dimnited théhe abdvaseC

and the control center 750. When the termnal PC or control center 750

accesses tihee pdrstograghy For ekantpole, idhheeleédmier Stontter dsatprovideesii ng
(i.e. reading, transferring, outputting, witing, and erasure) in

accor danC@l\MMgé ricknpt degicoantngicsledtMdiic sRUterwIther opRMerl of50 i s

intended to carry out traffic control and charge collection control inside

and out Siéi%s%ﬂ' egﬁﬁﬁﬁrgr tiéf WeH ﬂ?éa%%i@%’t?&h?ﬂogﬂﬁe ﬁ??ﬁé ng of problem

cards and vehic er to carry out traffic control, e control

cent er 75691erc 'gréééé%gtréf%a%é‘ tsi@%%ﬁ:ﬁ%&& gxgﬁ{c e lﬁ&e&@ﬁpﬁ?{ farkip. 'AE a

vehi cl e eAtry an ure database ates € nunber o
vehi cl es present .wi thin the £harge are th um t-he.n er,.of hi cl es
Uhat have SSHiE S a8 haeff & BlcRiis en HBaRbTely HiEBR e iBiq M6e oy e
exited each charge.area) ;and .di fferentj val ues thereof (congestjon
rends, - dRdnRge R iR Haliramizabion mithdhe fasBing STabenorRESAMEE Y « he
trends in the traffic volune.,, The control .center 750 publicly reports
traffic inforiithenexistepord a deterzainaton léﬂalﬁff%ﬁslt@n‘g%ﬁthﬁf sarnetis
corrects or abolishes the charge tables. In the toll collection control,

t he task thfe normadtpattern reagairdstap b50imatchas therpattern extractediisi e f or
whi ch the absol ute val ue of the negative value of the card bal ance in the
arrears dtephts2 ERReysdohmatehgts detepmihiativedin @mz}g 652 isheffohmativat i on

dat abase is used for finding problemcards and 2
and, in the next step 656, the photographed vehicle the vehicle is
authorized as a normal vehicle and the routine is ended.
In the determination in step 654, when an electronic shutter is
provided in the image pickup device and the electronic shutter is

made either opened or closed in synchronization with the normal

pattern, the electronic shutter can be synchronized with the flashing of
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.0 .4 JUL 2UU2. vehzcle. An energency notification switch is forneg éq%ﬁpzmu
operation / display board 703 connected to the charge contxol ECU 70

the invehicle charge device 701. When the driver operates this switch, the
charge control ECU transmits in a predeterm ned cycle energency data that

i ncludes the vehicle ID, the current position, and the direction via the
ant enna t. . Wen |t receives this he .notifi.catlo tati.on {3 i spl ays
the Tact HiPbSATEatiopt R a8 acesibdt if Rossifift 1 depAiniBe shatamie
position, and the direction on the termnal PC and prinis out thi

nf or mat | BAHErNSANG4Chrin piekEg Kp aRdnageo during thedéme e lampr 750
(Mb1l, Mb2). The enbodi ment described above is a charge systemin which

char ges arssohdvi snchrenization sgithnthe flashingtafothe nanmal pattepnssi bl e to
set either a portion or all of a highway road network, or specific areas of
a general roaHonexamnpleswitert tiee absesvatiort tamippRdE ivdhistied arhahd offnsi t

those areas.. However, the present inventionis not limted only to a road

network cfiptige SHEhden TRAVFiR, 23, BE thel@BeHbROtinlesat€ 4et 8k theed, an
event area or the [ike as an entfy fee col lection system (Tenth

Enbodi me '}néé‘"[‘lh&ar?éfﬂﬁe ﬁﬁ?@%ﬂ?ﬂtthé Stt%’rﬁsﬁ’}ﬁofﬂl‘é‘irik i&Behst‘r?e?PAﬁﬁ? to
?QC?F}?SH ;c ch?rge system o; ger Or”‘P. the ¢ argeierC$SS|ng 0 hat ol
21114V, e MeBhiE T, CAR R - naPR b S PRBLEZLI pobRLet
detai | eq lscst o PhneHaPapDasBattae bisge T gr thejarbp g gnat 2™ *

conceptual, structure according to the present enbodi nent is the sane, as
that st ruéhedmercheceurs the ]?Q—HPN(StIéOF farned on ke aphezawal patiennand it
because the charge processing device 701 also functions as a chaxge
processi ncanide detenmingd thaédhe patternsticchef matathe descri ption bel ow,
the charge processing device 701 in Fig. 53 is described as the in-vehicle
charge devi celfabie patterns-denotimatthy teerelsteemiifation in step G5t isehi cl e
comruni cates with the notification station 730 (control station) via the

in-built ﬁ@%ﬁﬁb@r@l@fﬂﬁe rdgtine pridreedy & tise Nkt s‘t@g&’%S wieeghitnige data

therew t h. reover, radi o waves are received fromsatellites via the GPS

ant enna ANTEhSFIB fitd e PROKOLADREE ERRIE 9N iclAMBR. 1A' HidRoXEni ol e

to be recogni zed usi ng I nbu position neasuring device 0to
{rans t od tengeor RESEE Tor' £ RELICE M VIR BN i CAPLRH 881 PaBifRs e,
| nf or mat 1O PTacepecAE & dEEIeCin biFladon TR B togratininis Y

At or nat | VAFIE SRR (sHtes DIREED GO OB AT s Fop ROV ERURPEITIRE

i n-vehi cl egggrge devi a(eeth?é) wi || be described. Note that the structure of

the in-v SeRdpgan ?01 is the same as the structure in Fig. 53.
Direct current voltage +B fromthe battery in the vehicle is constantly
supplied to thg phnotagwaplelrtgmﬂngﬂanséung@gm.obsqrmom laply ivia pormalsc
supplies operating voltage to the CPUs of the GPS informati on processing
ECU 720 gpatttetw inhthigavaypitrisl pésdible to easily an automatically determine

whether a vehicle is a normal vehicle or is in violation.

Note that the above description was for the detection of a normal
pattern, however, it is also possible to detect a violation pattern. In this
case, it is possible to detect a specific violation pattern and perform an
observation corresponding to the type of violation. Further, in the

above, a description was given for that the flashing of an observation
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230 0 4 JUL 2u2 702. As a xesult, data is constantly held (storedﬂ '”UULh?Uaz
internal nmenory of the CPU of the charge contxol ECU 702 and in the

internal nenory that is outside the CPU but is inside the charge contro

ECU 702) When the vehicle ignition switch (interruption instruction neans)
|Gsw is closed (i.e. the vehicle power supply is turned on), the power

supply circuit PSC i.QS LNng. Vv .0 _al | _clf.cul e
ven ol e e A oHiBEvoE: HOIREPEE e BbRRTRlB Ol nPL IR e, (s -
L) instructs.that e.easuring qf the |, h of .tine el gpsed with the
Vehi cre stipiBE obNakT: ARAMIS glsa rissiblE b RerEarahat CRSHNARGAP! The
closing of the ignition swtch IGSW% = |l-~_instructs that the neasuring
_of the | emgtificationniky andiesvawesnhin this/case thesepglerand fzequensy ehinge
area is to be continued. The GPS position measuring device (720 - 728) is
provi ded wraves asevellvasithew avefori] ghe arcpditueteand thelikeacatbbe set
denodul ator 722, a display device 724, a piezoelectric vibrating gyro 725,

an al titudsr gensPmal 3sattariaPS | nformati on processing ECU (El ectronic
Control Unit)) 720, an operating board 723, a map search engine 727, and a

map dat abase T % i : ok OWHRAE f the
GPE satel li tezﬁ S{Pg ﬁ%ﬁ?%ﬁﬂéy t eﬂt?gsare\ée?éiméﬂ %ﬁgﬁgéﬁh@rr ecel v?}]ég)
antenna Al i.q30f i . i i i . ,

ot o mat | Shergenvas Hap B BedaRang i 154 100 BR IGRF B FPLICRIBLY,
the tine and the.like is. denn at by the GPS denodul atgr 722. and i nput
nto the BAINGE infenafidit BRC R, Bkectastiorer. TEREY oM fABheR: ocess! ng
ECU 720 is a conputer system based,on mainly a, m crqprocessor ( and
rovi ded BRORCSIRBRNOS LNt Chasgs PiRaes SHAB SIS BAR Jenertir Shddtdat a
buffer as well as an input / output interface (an electric or electronic
circuit). isralsacposgihlerta appravertie talh fromn antsettedhacemant sughoas at s host

vehicle (latitude, |ongitude, altitude) based on the information

transm t t edediitararcher GRsils atedblint essoarateckhivith dhesusdreofithe stehaolé n whi ch
the vehicle is traveling and the traveling speed based on a tinme series

esti mat i odetermdnétdebpaesi IDwodaflet this cise, Whepedcahd engadeouRt theads map
data of a page (one screen) that includes the position fromthe map

dat abase ZP@w8 ch%(fg_é SBIAS thltse pRoCEsSEd iam{t@maﬁhang%r&é@rﬁéirwd,t he
CPU, and displays tHis on the display unit 724. The curxent position index

posi 1 ?Lﬁ"?ﬁ’“ﬂ‘?ﬁ@fﬁﬁ%gé R g A Dk L

A Y Y 7
ai'spl ay_ abetie s Eaiel BEHATK afrgupt JerOsB AEREHLERHonl s thiy b o
DO g it iR S e BTt E oF 4 51 Y3k s BEAL Brhedgomn devi ces

because of a charge.
(Fifth Embodiment)

The present embodiment enables the determination of a vehicle
that is in violation or a normal vehicle described in the above
embodiments to be made easily and using a simple structure from
outside the vehicle. Note that, in the present embodiment, the
structure is the same as in the above embodiments, therefore, the same
portions are given the same descriptive symbols and a detailed

description thereof is omitted. Note also that, the structure of a portion
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However, in order to inplenent the present invention, a programis 3daied to
the operating programof the GPS information processing ECU 720 t ha JUL 2002
perfornms the follow ng. Nanmely, the current position (ground position) of a
vehicle (i.e. the in-vehicle charge device 701), the direction of travel,

the speed of travel, and the current time are transmtted to the charge

control E 02 _in_rgsponsgnt data_tr 1 §:S1 equ fr t hg charge
control EQ) SEoreibaRRIE Sot MefbBet FIUdnaRs, BHERY 1o Bt "3, 2
information 232 L 04JUL2002 transm.ssion and stores if in internal nenory.
The char g& Xﬁ@@@@ﬁéﬂ-i@@}iﬂdmgﬂp&%ﬁﬁﬁﬁ e@ég’oﬁﬂﬁéﬁ?mt 8f& dot
meshing) in the area stipulated by the charge area information, nanely, the
char ge ar samyple struckypreite @ligedeasy detexmdpatipruaf whethemaarehicle imal s

out put by the piezoelectric vibrating gyro 725 and the altitude sensor 726

are each imgrmal vehitleo@@sinnfiolationon processi ng ECU 720, and the CPU of
the ECU 720 reads the signals after converting theminto digital data via

an A/ D conver t&s js shioafiEin Biy, B8, it tHe obséheaBh devieub2ifrthé2grassht

information for controlling the GPS denodulator 722 is input into or output

fromthe j I i i ; gﬂ:pf L 720.

The GPS i %P%@%?ﬁ%r%géggﬁ%wﬁﬁggﬁﬁﬁ@ (ﬁ}pgg I rne?ﬂlslalre’glr}glqJ

coordi nate Z e it |.ts Ko i 5 3

carel |11 e Sisuiad dYaveaterl 1872 At arlars R R NG A8URE T

measuring calculation,/. In the "3 .satellite Sition nmea in

ol cul ar L arovideth Withizn Imabe piekitbatey i SRR, Suth AT Aokl Sngraonan

three sets of data recei edljkrﬁomthree satellites are gach substit tE%eas

par amet er MY 58?-596@1&'@6 LI ¢RINNERA §0@<5UH%PBF1/€ QWPertid/

| ati tude and Longi tude of the reception point, which are unknown nunbers,

as wel | ad3&of aeralagsontmol ﬁi@Vﬂ@esﬁﬁi eensirusted faene aninietocamypatern. thide

of the reception point is determned, in this exanple, by calculation from

the si gnaldiepﬂ@ytc{)éviqmlfﬂbf@ur di%pﬂfaglingrimagésqmam%'ﬂ@m&hy the damipit o t he
at a. e

si mul t aneous equation as known In the "4 satellite position nmeasuring

St L gRots g 4 g w ch TRagapLiup duske,

each substjiggA 96 a2§o RrE{E AT AIYuEY SlbBut Pt/ E3goUs
Furthermore, a printing apparatus 166 used for printing photographed
images and the like is also connected to the input / output port (I/O)
138.

As shown in Fig. 36, in the present embodiment, an observation
lamp 39 is provided in the vicinity of the number plate 34 (or 36). Figs
36A and 36B show states where the observation lamp 39 is flashing on
and off. Fig. 36 A shows a state where the observation lamp 39 is on
and Fig. 36B shows a state where the observation lamp 39 is off. By
providing an observation lamp 39 in the vicinity of the number plate
34 attached to a vehicle and connecting it to the in-vehicle device 30 in

this way, a display for observation is made on the number plate 34. As

a result, confirmation can be easily performed from outside the
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equation, any error in the latitude, |longitude, and altitude of the
reception point, which are ur~known nunbers, as well as in the clock on the
receiving side is determned. In addition, because any error in thﬁ cl ﬁtk
on the receiving side can be determ ned by performng the position ¥ JuL 2002
measuring cal cul ation of any of these, the tinme of the internal clock can
be correctvechigflsed on this error information. When the ground position

i nf or mat i off %al cul at ed by GPS position neasurenent, the GPS information
processi ng ECJ_720 cal culates th E)i@rection in which the vehicle is

travel i ng and Ne¥t heesCHP PN W giran of the ProRRsSIRG 18y a conpari son
wi th the previously cal cul ated ground position, Oy the basis of this tine
cal cul at edlefesoninmipgsa nmmahﬁgﬁmle:proa vehiclain ypiglationdrem eartpidadhe

i ncludes the current position is read fromthe map data nmenory 728 and is
di spl ayed vwhithe mimelypyonnihte gPaund sige.ent position index that also shows
direction of travel is displayed at the current position on the display. In

addi tion, whem\@is bhasinandeigt 37 iaftHehebsevratichi dedice)s2 bf theabaseiitea

information, nanely the charge area, received fromthe charge control ECU

702 and ' i g ! > .
t he 3?5pfgﬁﬁﬁﬁiﬂgﬁ"@ﬁgﬂﬁgifgmm the QBb% ogﬁd*ﬁa&éﬁ%l%é%@ye. on

area Is displayed i n-“superposition (in
hal f -t one is . t LSpl ' i tional
i spi ay anoie TAE B pRERstIE aTotdl it AfdRhetataThy, It 1) | 3",
the display scyreen.of the,.display upit %24. 2 0.4, JUL 200Z The c ge
cont ror | ESLERbTecriged L the HhsttySlinn devicd 22 froma b seion cedet il Sor
(CPU) and . provided with an ingput / o ut .interface (an electric or
ot ront 46 seefan thismorng] pAtiens BB siDg-AUS NoAnShPATaRgeneTardus
types of information with the notification station 730 via the antenna
ANTt , t he fremepireceived sigoal, thedatast noveal7patternsasxbentsashaset the i nput
/ out put board 706 perforns the serial input and output of data, as well as
serial / pece¢dyebfdtheversinad patbern ean eimprovind. Motealsd thiad itlis akso t hat
is input using the mcrophone MCis converted into digital data indicating
letters ofpousille t0 stareviicnoratdigpatteen informEAtfonand al Boppyudisioaad he
CPU of the charge control ECU 702." Furthernore, the CPU notifies (aurally
informs) thqd¥ theinfieRafiereEsad ¥rom E[Qéfﬁ%ﬁgg_(&iﬂ@m i nformation) using

yn

the i R_—vehi cle speaker SP via the voice s izing unit 710 and the

Zm Egh: 28 Zm ?‘@Eﬁhg%% %tﬁfgzg’gtﬁg@mé ﬁg%&g{el?{y\}éée}gbﬁ% Ll%?g\?_e%?c e audi o
g he SRR R R ARETHEIR BB e Th BIRS R hRRR 4L 710
Al phabet | TS oA HE I RS eV HORURIASY FhsliR o7 2net Favaivpe abl e to
confirma,nessage fromthe, CPU both_aurally anﬂ visually. A card_ reader 5
(read / Mma@%myng%ron%m% WHd tire niosgnabpatianagre exiacke m

(storage neans) .is connected to the charge control ECU _702. When an | C card

CRD i s i nadpkwalitytof imeges phetogiapheddor thesset time. ]Namrely, the

images in synchronization with the on time of the normal pattern or
the off time of the normal pattern are extracted in synchronization
with the flashing of the normal pattern.

For example, if the observation lamp 39 is flashed on and off in
the pattern shown in Fig. 23, if the images are extracted at times T1
and T2, images where the lamp is on at the time T1 and the lamp is off
at the time T2 are obtained.
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and when the charge control ECU 702 requests a data transm ssion, the card

reader 705 reads the data stored on the card CRD and transnits it fd Y0 002
charge control ECU 702. When the card reader 705 receives witing-data from
t he charge control ECU 702, it overwites (i.e. replaces previous data with
this new witing data) this data in the IC card CRD. The information stored

on the | C cardqyl ' abl e . I Iy Tablke 16, the
anount for a (M%Efi ﬂ%@@ﬁ%ﬁl@%}gﬁigwﬁq@%ﬁ s%egzgﬁgm Wﬁ%e@ard S

10,000 (i, e, the card is .unused)..and the card |D.allocated by the issuer of
Lhe card DEIRBORIOIME FOERSa fitdk OF eSATRRLE J bATCF R SRtk S car d
is applied for is a light vehicle and the vehicle ID (in this exanple, the
nunber di proajidedon andmage pickwnbleviee ane) the electzepss shutterdeithern t he
charge table is for the charge area which the driver requests (applies for)

directly afpered e dlesed inf symehvenization withsttenabove moimtedpattethe card
by the issuer in accordance with the driver's application. If there is no

such appl ittt Hetedtion. timfin 2,“&16‘ pickihf?u?ﬁﬁ{ syh_&hmgﬁmﬁowmmg- 236
U'r JUL 2UU2. Table 16 a stored on card Item of informati onContent of

et ol eveln L Hid gbip HEReEy ARG LATHPCRNET, PsRr 2Ls BRebait &'
The 1 e N FOsRafle i PR e o ihAge il il s dife GITMIRS I0R "
The Dongt i sy e ontzaor Wil Fng (85t oF the Hbl patkdBhi ca' por ki ng not
e S Bt e B el s i
0 Used | predRisgRiged HONNG MEING Bar AaNaL PASKIRGT SR SR herROVEISeD
(times usg%'are displayed together with the images extracted in step 672 on the
display unit 160. If an observer observes the images displayed on the
display unit 160, it can be easily determined whether the vehicle is a
normal vehicle or is in violation.
Fig. 38 shows the display screen of the display device 160 for both
normal states and violation states when the observation lamp 39 is
flashing in a normal pattern (see Fig. 23). When the observation lamp
39 is flashing in a normal pattern (see Fig. 23), then, as is shown in Fig.
38A, the display screen is divided into four sections with the following
being displayed. Namely, the top portion (the portion comprising the
sections 162A and 162C) is related to the time T1 of the detection
timing. The center portion (the portion comprising the sections 162B
and 162D) is related to the time T2 of the detection timing. In addition,
the bottom of the screen (the section 162E) is related to the

photographed image and displays the year, month, date, and time of
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237 Table 17 Tinme unit charge table Information Itemn nformation

Cont ent Char a area information[ N350000, E1360000] Firstoint [N34§9Q0jyL 2002
E1360100] Second ointToll information /1 hourHeavehi cl eMedi um vehi cl el ht
vehi cl eFirst hourAfter first hourFirst hourAfter first hourFirst hourAfter
first hourTinme s ot: 7:00 - 9:00500450300250200150Tine s ot:17: 00

RS T R e S T TE R
- Secondsggéig;)s 126328/3;0ancd rlé%B% cll\lisplth;lsjlaestZatcge ig \?vt}?igﬁeth%né‘fysgrh\?e;t?gnt aole
lamp 39 ought to be in a normal pattern, while the right side portion
(the portion comprising the sections 162C and 162D) displays the
actual photographed image. When the observation lamp 39 is turned
on in a state other than the normal pattern, that state is one of those
shown in Fig. 38B, 38C, or 38D.

By displaying the state in which the observation lamp 39 should
be turned on or off in a normal pattern, and by displaying the actual
photographed image, it is possible for an observer to easily determine
whether a vehicle is a normal vehicle or is in violation.

The year, month, date, and time of the photography of the
photographed image is also displayed on the display device 160A.
Moreover, because it is possible to specify a vehicle from the number
plate, if this screen is printed using the printing apparatus 166, it is
possible to preserve as an output form the suitability or otherwise of

- the turning on of the observation lamp 39 in the normal pattern.

Note that, in the above embodiment, the use of the observation
device having the above structure enables a determination of whether
a vehicle is a normal vehicle or is in violation from outside the vehicle
using a simple structure, however, it is also possible to form an even
simpler device to support this determination. The structure of this
supporting device is described below.

As is shown in Fig. 39, the supporting device 170 for supporting

the determination of a normal vehicle is constructed from receiver 172
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Information Item nformati on Content Char a area informati on(N350000,
E1360000] Fir st oint [N345900, E1360100] Second oi nt Tol | i nformat Dok JUL 2uul
hour Heavvehi cl eMedi um vehi cl eLi ht vehicleFirst kiloneterAfter first
KiloneterFirst kilonmeterAfter first kiloneterFirst kiloneterAfter first
KiloneterTinme s ot: 7:00 - 9:00500450300250200150Tinme s ot:17:00 -

| 9: 00500450300250200.150Ti me ,s_ot : er 4003502001 501 Table valid eriodlO
-11 Cct obdfTO} Bitb\an Antanda 1744, ﬁsﬁ%ﬁoﬂf)eyleﬁ?l?@ &) ~ ~ ~
(Second poi nt,}, 239 ¢ r O N__\| Table 19 Charge table when charging per
entry |t emafiticationdevierdribedhesreqeiver du® m@ré\egaomfwuon evice

I nf ormati on[ N350000, E1360000] (First point) [N345900, E1360100] Second

oi nt Tol |  il¥toaretonmectedidavtheeton treVie vivevEr clrethé shime ehaylasTthe s ot :
7:00 - 9: 00500300 200Tinme s ot: 17:00 -19:00500300 200Tine s ot:

;07 SO R e St S G et
intended to receive a normal pattern. Note that the receiver 152 only
needs to receive the normal pattern and may be constructed from a
simple receiver.

The control device 174 is a device for converting a signal
representing a normal pattern received by the receiver 172 into a drive
signal for a notification in the notification device 176. The notification
device 176 is formed from at least one of a sound emitting device such
as a speaker or a buzzer and a lamp, and notifies a normal pattern as a
sound pattern or light pattern that corresponds with the normal
pattern using the drive signal from the control device 174.

As described above, because the supporting device 170 can be
formed with a simple structure, it is possible to constructitin a
portable size. As a result, it is also possible for an observer to perform
an observation while carrying the device.

Note that, in the above description, an example was described in
which a receiver was used for support, however, it is also possible to
attach a card read / write device instead of a receiver. It is also
possible to store a normal pattern in an IC card and, by reading this
card, even in areas of poor reception and the like, the observation

pattern read from the IC card can be used for support.

(Sixth Embodiment)
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—of positi eitopratieallydox a wetvel

cr NOON 240 D 4 ~u~ ~uuz The data of one set (one point) of the
charge area information in the charge tables is positional inforadiggl 2002
i ndi cati ng one point on an outline of the charge area. Wen there are only
date of two sets (data of two points), date of each set neans the positions
of opposite corners in a rectangle (square), and the charge area is

rectangul ar ( { | j .G - . . at a
of ‘more than o thearesestt FrER dinferbte pRedertt imini s dnliediEatt,
date of each set,of ,data ar {'lﬁi ned i? order gf the witing of the data
sets, andaitemRti¢shiatgessystenn for per %@%ge&‘@% pasge i s joined
with the first point indicates the charge area, Because there are_two sets
ee&wgll@%e@m/ad (heTdBiven itq)a toll t he
charge area i s quadrangul ar (square). The toll information is
di f f er ent fatidityly.et iameareain amHidly atghwr gef isvapipdiesl). Mete that e val i dity of
the table neans the termof validity of the data. The infornmation of the
area in wautbnididc ichalrgel systei disetlois the presehtentbedintersthispedystem
substantially the same as 'the charge area extended by approxi mately 600
meters oufst dettity AUidd e ol (Fard 0oV 5adePosh iriforifafiBA 9 area
i nformati on. \Wen plurality 'of charge areas”are set,

i this informati on of

the area j ' : i e 3! t f a
char ge. ar SRTfylsf Heihg dohlEuricyBobbl By Iafia eIt 8 RRALO SRS

i ssuing and tol{.settl enment spot card.i kng an ol | ti4 1 enent boot hs)
21 707aM actehid e R e R dGRcRanBtalled AUt Foack MarBBEa, or <)
are provigded in |l pocations tha .ovide, easy 241 ., Q4JUL2002 accgess, for a
G ver anfecRupedRe e g eRE he S st ansial R The SRen R Gt as
are set, suc asmiPn the,viginity of the notification statign 730, in the
area undedsthe ghoye gmbpsimenisythe same pontions axeigivendhe sam8 de t he
area under the jurisdiction of the notification station 730, or the like.
For exanpdescripdjverasynbkols andde detailedcdesgapéiontherdnf isdomgstest. br anches
thereof in the area in which the charge area is set. In these spots, new I C
cards can be Thrueoncépsbftheddrmgiedecof tise amrtobratieicrrge systean d of | s

(card balances in arrears) can be settled, and prepaid deposits can be

i ncr easedtfé ?eséﬁf énkBbaRRR BtheasHte A9iReherAPRER I él"ﬂoWi?insi@?S of a
driver by a service operator or by an automatic machi ne. When these
processin ’%éh HH bsolirdsiH o the
notificat ?%h%%aglé\lg%fa}?) vﬁeghg) ;8)%%] I C peﬂgr?g‘ag?? g?t angi%énbg%%ange 760. In
accor danc j i 0. | . LEI i tion 730
updat es tﬁg‘ﬂg{]ﬁé!&%c@ Egﬁl&gggr@getﬁ gélssé&gt?%%g}scgd%%ﬁ\gﬁg%trt\hé S%Zi}végc{agh’rg{?ls i ssued,
a lost ox _damaged card,hsqirei ssueg, a pr I e it 4S:1Nn and
pdat es + BEARLELCetanra0 ShoeR I e, o dh BERBRHOr T A hbeiriio Hhepest s
settled. omitted. Furthermore, the relay device has the same structure as the

relay device 50 shown in Fig. 15, the in-vehicle device has the same
structure as the in-vehicle device 30 shown in Fig. 17, and the
observation lamp has the same structure as the observation lamp 227
shown in Fig. 18, therefore descriptions of these are omitted.
The operation of the present embodiment will now be described.
Firstly, the operation of the ground side apparatus (in this case,
the general center 40) will be described in detail. In the present

embodiment, the general center 40 performs the same processing as
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The information station 730 will be described next. Note that the structure
of the information station 730 is the same as the structure shovm[]imJﬁngwz
54, In the notification station 730 there is a wireless communi cati on
device 731 that nodul ates transm ssion data froma controller 732 into
radi o wave signals and sends it to an antenna 740, and al so receives radio

waves via,the antenna 74Q,. denodul ates the received data and feeds it to

t he contr&f‘?d?roﬁi?f?’%én%& I %ﬂ?%%ﬁﬂmagenf%&%m conput er
systemthat is centered arourﬁf gicr,opr cessor (MPU) .and |s provided with
an input Pregessing ke ary lrvehcledevice 3Panauntag pa thewe 2sing a
personal conputer, display unit, keyboard, nouse, printer), a charge

dat abase (nenmdnythergEneraldcenter ) i signadsiarelregeived $IBom &PBnnected to
the controller 732. The arrears database CDB, the observation database VDB,

and the eghtellites 20 22¢hined 24qstep 306 iHBi@r4). (e genedal eehber 40fthiemat i on

control unit 733. A nbdem 734 is connected to the controllgr 732. The

control | eﬂ&éﬂﬁiﬁe@@@o%?ﬁfe?éﬁté poltin datitat oRMREAsicral Wettot b

control center 50 (Fig. 52) via thi dem and the publi*t communi cati on
circuit e v/ i : J o. t tion
of the (ORISRl a8k 1B BE) PnliERORIEE GRS Crellt,
Fig. 62 w:] Welo) tahdy St dh r ongr. : Q i . .the
gn 1 on SR s B0 dVest (S Bt RR hen Ty R HhRreis cn'
cl osed, the cgharge,.contrpol ECU 7 egisters th ta of the.card CRD in
1ot er APPIRAIRIOUMALIGR 15 Epact (SIR SUR5ATE: GIto FOTTes il INfgIInG e d
CRD has been | oaded, the charge,  control ECU, 702 its for a_card to be

| oaded ands transmiged:logethes withsarga mevhsslmaeaamgﬁ iqapphed memory. Note
that, in the description below inside the brackets the word "step" has
been oni t imtbmiakicrmis ttamsmaitéed rhiniidv] breadeastl er telephaten oirsit Kexthe t he
card balance in the read card data is displayed on the display unit 704

(P5). Nexﬁkd(ﬁeFtﬁﬁ@e control ECU 702 starts the tinmer 243 0 4 JUL 2D02.
Tc for the time Timt Tc (P6). A data transmi ssion request is then nade to

the GPS infor g Hegcribeeeabohe, E%Ja?éﬁ,maﬂﬂﬁdht@chbrgég?%ﬁpﬁéa posi tion

(ground position), the direction of travel, the spee avel, and the
i cton  CHARHGRCR SErton S MR RIL P EMRY 18, TR P 3 0
720 are wiRerCEpRRcDRIRFRRY B Arka%: Adfermbll PR RRCHS R RRe ) .
From the. WAtinof 5% of B ateaSbalWadit Yot &t (pninaRictis SUbPEBEAI Ch < ne
table 1s y8 bimss Smandr HE 1S5y (e rc‘:ii:(gff cdhfer 8 eixglmple of area in

which a charge is applied according to the present embodiment is

shown in Fig. 40. The ground is divided into three areas, namely, a

circular central area A, a donut shaped area B that is substantially

concentric around and adjacent to the outer periphery of the area A,

and an area C outside the areas A and B. It is possible to specify these

areas by latitude and longitude as well as by their shape.

Note that, in the present embodiment, checkpoints CP for

performing charge processing are provided at predetermined

positions in the area D and inside the area C.
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which the table is valid in the charge table registered in internal nennry
(P8). If the date and tinme are outside the period in which the talf 4 jgL 002
valid, or if the current position is outside the area in which the table is
valid, then in this case, the charge table does not fit the current area.
Therefore, a chaxge table request is transmtted via the antenna ANTt (P9).

At fihis tine,, the charge table request.is transmtted.together. wth the
Vehicle 1D, MIEEPYREe i cBAT EeimResaing AreatRuoLmatoR 15 sefier dhey dat a,
as well as the current pesitiqn (ground, positiqn) and the venment

di r ect | on ATEAATOWHHCHEY C getlﬁ@marﬁ&oﬂmearfrana@epgﬂ@fwﬁ AX6asMhen
the notification station 730 receives the charge table request, it saves

the card Iyweverpil ispessibiel totset aedifferentrhange comoumt fpsstadtoareand t he
novenent direction in internal nenory at the card ID address, and transmts

the chargdidgreéken{pleblieisipossiblertolidicreass ithecdlage aniciastin BeBotRahce P44
in Fig. 68). 244 g ~ ~y 200z Wien it receives this charge table, the

chgs sl e sgle sl s gl and femares e

period in whi _ in the charge ta _ er the
Wthin t eREPERRrEIRIE e ERIRE STHphE: DTG & BEERIHEIRINST of the
W thi 't neBerrlan AkFrdandE Y iRt leya Bt conghiffo bR Bt FBe o ¢ on

is wthin the area in which the table.is.valid, .the char control ECU 702
ogi st or o HATBRAERO W i AePidange prishy e drasts 0 god dbnss Thésearsa
menory and_in the IC card D (P12). Interruptjon of the reception is also
per i t t ed detesminegebyy AXge caiosﬂa@;ﬁn 6ﬁndl‘s'10é15ecut ed in reply when a
radi o wave signal arrives in the antenna ANTl, and an unillustrated
receiver in tHhe ehapgemalcnlaticgoyetitionehaxet bees descirirechinithel  si gnal

showi ng that a transm ssion has arrived (i.e. that it has received a

signal ) . Hbowwahehdditeerts eindaad efzited ki chippdonvitdrevéfis oeniitedpde to
Fig. 67. Wen permssion is given to intexrupt reception, the charge

control E@dwWRyes e 5t eRatge cal @dldtive'corid Mo 19 thé kausibrast bAkes o
the GPS information processing ECU 720 (P14). Wien it receives this charge

area i spiayo PR ST I HRIRIRIR R, Mo Folle o LA OF TR 00,
'l cat od By RRECTaREr Gl Wakioft éghRtiohPly P RAHR IRBRMDEYR AH°F
ot o SAEEL e SALRE GO R SR R Bl e T L
oot o B BRe T BEISY &k S R o e S5t Bl e ™
area, and i f the directﬁfn of travel igs_ on é; i s .approachi ng, a charge

th
area, theindicatingdhedalls for eachvarean owxtey condataonnis speadjavhena,

"charge area 500 neters ahead" is displayed on the display unit 704 al ong
wi th char gravelihg inside amt area (onwdtermatively; Hivegaverage speednanside aand t he
information of the area in which the table is valid are excluded). At the
same ti nearea),ishiown dntlsethabksiridivatioeg ghedolls foiteaw area dbbhadifths made

by voice synthesis via the voice synthesizing unit 710 and the speaker SP

]gf/grln?» to Paditiv Rrtstal areanravel distaete Ravelé@insidenhharea}howiess
the table indicating the tolls for each area.
By including these tables based on the charge calculation
conditions in the area in which a charge is applied information, it is
possible to specify, for the area in which a charge is applied, the area

and the toll.
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the charge area, the display "charge area 500 neters ahead" on the display
unit 704 is altered to "charge area 400 neters ahead", and a noti %8151?;48”20”2
of "charge area is 400 neters ahead" is also nade (P13A to P16 -

P23). Note that the charge area is displayed in superposition on the map

di spl ayed on the display device 724 in the step P14 repeated in the cycle

Tc. Moreover cause.t he c rre osition.of ,the vehicle.is on the
di spl ayed rrapﬁ&e arep Péét’m %‘E&%lg{ ARpied C&EWQPI&%S?‘ZE%H@E@% he
position of the vehicle relatrve t he rge ar.ea rectron f
travel fréﬁtwhéc}alras@\@tl;/g%hsﬁp@ltﬁcigO Q'r umﬁéyrq Iér ers
a charge area, the charge control ECU 702 wrltes "1" in the regl ster

(i nt er nal anreas;rEc)r example) ateas might besfarened betrvaeenra;remner dityaarea i n
which a charge is applied, and cl ears the informati on showi ng that the

vehi cl e i and the subifrbeandstheletdreag 4fecomelmalli iHeaclpsearthey araltos
within 400 neters of the charge area (RPF and RPS data in the r egi ster)

(PA23, P24heRApkr cﬂf}d aPBhl AireexaneplecoE atdg m%&ﬁchta)chﬁ

stggr on 730, nanely,” notifies that” a vehicle has ent ered he c? rge area

P At thid L

hﬁtl ]Zbl f:atl on @ﬁ%?%ﬁh§%ﬁv%cﬁ%he at a%gpres%éng?hg&%%gﬂ@gg %}he velﬁll%fkg | D,
posi ?oﬁ?%énﬁﬁg?ﬁ@&tiaﬁw‘ésﬁr%% %aﬁgﬁhtsﬁ%i@qect Eﬁfmﬁi 288es Hbnddrat i on

processin 20 att hed .t hereto. en th t| on st aji on 730

recei ves fES 8 f?’}uﬂ i $PREEGAC ag‘p ]Etfﬁrht t&n & PHEET ¢ he
card 1D, the balance the ve | e t he posjtion the direction in
internal peFpherned Za(ieaﬁttlﬁahesareﬁa @W&r@n&\mm%pyh%th@n
corresponding to the card IDin the vehicle entry and departure database
TDB in Wnithe areasrA t Bs G.nEheswareamcan epch branperitied: byl thedulatdtudext
executes "vehicle entry processing' (P27). The contents thereof are shown

in Fig 6andrlonsgitudeasmeelliasby theiesha e betthenpresentsanplodignent, e of
t he novenent history data is started (P272) . Next, the i ntegral distance

regi ster, th@@rbhsdA) Bnahcﬁcsélaé"ééch%ﬂb&tlﬁrwhlhh a @hﬁggéhs Apppaedg whkilest er,

the fractional distance regi ster, and the m)verrent hi Story ‘tabl e are

cl eared (ﬁ%g%)rﬁa-@%?ﬁittsfﬂalﬂtﬁeaféa”ﬁt V\Hﬁlcﬁ”&% lglﬂg[ﬁhﬁaﬁ ance travel ed

(the data in the integra stance regi ster an act di st ance

?ZSI ZEZP;nd f\téﬁ: onacr’ﬁe‘etr@ineg.t‘fteaﬁ; r}‘iﬁ Eyick PO TR Bl e 705

d 247 P&rh%‘“{%%ez\s???&lbé%rr@aﬁ A PR G 3 SR aster i S ot
g?r?htzalléPSeg_ et her, or not ![ on data has been generat ed; :rzt ae
witten i R ﬁér ‘Elh'?%ﬂafr‘ e%' Note that, as is described bel ow,

The vehi ol o | Namelieligs h?z,greksre%%éxfré RN SRR
table I ggr?}cmer 218 (g? Teiaa}g %evzigg 50) at predetermined times (for example
every one minute) by the in-vehicle device 30 mounted on the vehicle
(step 400). A determination is then made as to whether or not the
received information is the latest information (step 402), and, if the
received information is the latest information (i.e. if the determination
in step 402 is affirmative), the area in which a charge is applied is led
out while the GPS correction information is stored (step 404). If,

however, the received information is not the latest information (i.e. the
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Tabl e 20 Movenent history table Date and tineBal ancePositi onD stancelLength
of CardCar dGPSt r avel edst areader01 / 01 /
199810:1009750N350000,XXXXNornaIPresenthbrnalE137000002/01/199818:&&657@8%%
50000, XXXXNor mal Pr esent Nor mal E137000101/ 01/ 199810: 1209750N350000, XXXXNor nal
Present Nor mal E1370002 249 0 ¢c NOON O ~ JUL luu2 Fig. 63 will now be

referred tp ,agai.n. After vehi£l e has,ente a.chaygge ar

noti fi cat AsfepmIRation, i step 15 n@gﬁﬁé’én@?%él%ai%ﬁf %ﬁ%ﬁ?@iﬁ on
station 730, the charge conptrol ECU 702 repeatedly perforns the

"i nt er nedsatelliies @8 22, gn ﬁéee)reateqawedy@t@pw@mth@ cupsentiiateand i nsi de
the charge area. The contents of this "internedi ate processing" (P27) are
shown in Kime @Rarveonthedatetamé timhe)raresraad t dared "thet @nrmetitpesition
processing' (P27) shown in Fig. 65, the charge control ECU 702 firstly
updat es t likatifaide ahd Im%-rt&@e Bn@)) of tive ingichiele deviet] aamelabfighet 0 a

val ue |l arger by the anmpbunt of the el apsed tine Tc (P281). It then checks

whet her tmﬁ‘;swiﬂﬁ%g% Hﬁ@fédm@ue%éhgﬁgbgla@g@ﬁ@pt Thd HaferdignsH TatRud282) -

If it is greater than one m nute, e’integral tinme regrster is

et e SRR bS5t el I N B R0, ied Pt o
travel ed duldited (Sebl £F2)]the MRt whkich e {AEAIS T ISRERAILP (9
belong are then decided (step 414), and the latitude and longitude P (t),
the date and time t, and the area are then stored as vehicle location
history (step 416). As a result, the area in which the vehicle 32 is
present at predetermined times is stored with a date and time as
history.
Accordingly, taking as an example a case in which the toll varies
according to the number of times a vehicle enters into a area in which
a charge is applied, as is shown in Fig. 40, if a vehicle travels through
the area comprising the areas A to D along the route Rt from the start
point STP to the end point EDP, because the start point STP and the
end point EDP are outside the area in which a charge is applied, no
charge is applied, however, because each of the partway points S1, S2,
S3, and 54 are inside the area in which a charge is applied, a charge is
applied, at each between the start point STP and the end point EDP.
Namely, history information (charge history) in the sequence of areas
C, B, A, B, Cis stored.
Next, the charge processing in the in-vehicle device 30 will be

described. This charge processing is processing to transmit history
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is calculated (P285). The data of the fractional distance register
(fractional value) is then updated to a value |arger by the ann%ﬂtwma Lﬂmz
di stance traveled Dc during Tc (P285). A check is then nmade as t 4 k

t he updated fractional value is now greater than one kiloneter (P286). If
it is greater than one kiloneter, the data in the integral distance

regi ster LSgincrenent one, . th a fracti.onal djgtance
Fogi otor TarerBablE abtes the B et AL Dr i FedhPL on NS rARFRIRIB Of BETY° A
check is next de as to, whet her the on i nute tinmer sho 0 0 4 JUL
5005t ho CRAEBEEStoR B0IStOTY IR KOS AN-gb BTOUAE Sie felialepeitior i s
restarted (P289), and the tjnpe,_ balance, position, distance traveled (the
data int );r&@ﬂ&d&ﬁtﬂbﬁd:&ﬂ@jﬁﬂt@l%d fractional distance register),
the length of stay (the data in the integral time register and fractional

ti me register)As ihshowat éendfigt 42, iratep 420,dy neaking modetdrmirvationaaly :
abnormal ), the existence or otherwi se of a card (i.e. |oaded or not

| oaded), gpavhbehét at K tHete Kd¥Pbebnea trdiesimdssion reduessfromth@at a has

been generated) at that instant are witten (P290). By repeating this

| nt er medi ﬁeﬁ‘éPE@ﬁ?éﬂ‘@? gg?%gla}?"ﬂ% Ye 0 ! h’l?%t‘éi‘hi’iﬁdﬁéﬁfis Eﬁéa@%@t ’(cac*)“ story

table at &e mnufe cyc at/a indicatf’ng the state at one m nu
interval s_j i e 3 I r i i bl e 20.
Fo. 63 el §Enioh B JRIRTES afote KR Fndfiahd 48 GG o
the) vehigle art.s fromthe c e area,. the rge_control ECU.702
ndvances. o8 AEREiRaKCH in 4R AP0 SEERMbonAdRe FhE D e i

regi ster RAE i ltered to +0" to.jndicate that the yehicle is outside the
charge ar eRdssh I?rfaom\rlﬁrmtbecfecmﬁhtm@s %m&%ﬁﬁq%@rw%@n@nﬁ@p The
contents of the "vehicle departure processing” (P30) are shown in Fig, 66.
In the sa#8Ovaaffiemadverig, in step dddi the mswssmﬁtgm@nm is acguireshi cl e
departure processing’ (P30) accunulates the timng values of the el apsed
time duri ddnis besteany bdfofmdBenlistthe3lis) ofthe amhiale kbceasticbhe‘tﬂst@év;e stowged

di stances of the distance traveled during the tinme Tc (P305 to 307}, and

writes thabbveafi.dliifl® procass deridspaiding rotstepe ot Highbyt i thé afeha
(P308). Referrihg again to Fig. 63, when The above "vehicl e departure 251

0 4 ~m Zuge QQBCﬁﬁéia@g'rhﬂ@&Qﬁs i RY&natite HeeRmted b Hdtaldy

transmts \Pehl cl e departed”, which neans that the vehicle has left”the
veni Ol e 1 Boib@oPaPatBEMCH R B (R Tefmle i b plhdbURtd Wiedicl
Stati on 796 Tk AORBHICHL At B FedH AL AL ET BBV RO e (o
i ch t anPOUEAEIR R bief seb Ay it R mipdionitinpach A
SRR e R R N R SR e
determination is negative and the routine is ended.
Next, the operation of the ground facility and the in-vehicle
device at the checkpoint CP will be described further.
Note that, in the present embodiment, the checkpoints CP are set
as predetermined areas and, as is shown in Fig. 42, comprise the areas
CPM and CPS. The area CPM is an area for performing tasks related

substantially to the charge processing while the area CPS surrounding

the area CPM is set as an area for canceling error for specifying the
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After the vehicle departure notification (P31), because the direction in
which the vehicle is traveling is now a direction noving away frod thdUL 2002
chaxge area which the vehicle has just transited, the notification contro
ECU 702 advances from step P15 to step P32, and the relative di stance
notification relating to the charge area (P16 to P23) is not perforned.

When t he vehic ransits on arge are e fiyst charge area) as
descr i bed ABBer Md DU Ao iiLeasion Ror tIsS IO GPBATEL RETHERANA char ge
area), when the (current position of the) vehicle | eaves the area in which
t he tabl e casised by &ﬁa@ﬁisymmavh@mﬂte positioneof/the yehiele isndetesdedon of
the first charge table representing the first charge area, the charge

_—eontrol EQig2a GRS systam. Sfhepaksa Id ditsidde the areastSPM ared §ePBdb! e

request. This transm ssion wave is received by a first notification station

(S30) addigsigiie amehlin Which athngge ds applied (Fie. 42) ot i9dhitheasidz0in
station transmts the first charge table.” Wen the 252 0 4 JUL 200z

charge co Vi famst charge table, the charge table
Which = difie [4BpIed 1. 40)

received in step be invalid. As a result, even if the

charge control fVe Gt I.r:St e e abt g vehicle
has left the éﬁ%%?lry}géﬁ‘i[‘Eﬁqilééi?’agﬁeﬁ‘iesﬁ{/é@p#]%h%%égs&itﬁ%irc;%é’t%ﬂgby t he
table valid area infaor ion of the fjrst.charge table representi ng the
first cnafgoceras 4 b a0 ehent Adeltianitalionds chRge At RV FREAAROL! nal
menory. Wien the (current position of the) vehicle enters e table valid
area of tR&t e RS I 15 ?W@h@?aﬁ{ﬂ%ﬁ&uéﬁ? QSNWQ)EBIE{&E?OZ wWites
t he second charge table transmitted by, an nillustxated second notification
stati on i cheskpaint GRhdf fhasdeterminatian isnegetye, e wmatige puogeads i s
performed in the manner described above according to the data. As described
above, whéo stepd86;lif the atetesnrnadion isaffimetative bforeutinenproecede4o t hat

fact is notified to the driver via the display unit 704 and the speaker SP,

and i nf or gidp 6820 Intstep T8, gedat@mminatospisaredi®asttbewticthbayyrunbt tHe4. | n
addifion, a'notification is again nade when the vehicle reaches a point 400

net ers begt?é@iéiﬁ Y8R A ﬁ@ecgﬁgg‘ﬁf &féa Sﬂlﬂ?af’éél Ve %ﬁg;ﬁ%ﬁ'ﬁ@ﬂt bRk

deci de whether or not to enter arge area, and has en time to choose

a detour oM Past-@?ecgﬂggb. I:F‘{Efé ?Pe{?' li‘ssg,téga wost té’Eh@Qf\%Rtg?ﬁt | @ H‘?? key

switch IGw1s" close s inten to determne €r—of not the
R T Mt NI
1S, P g AR P S 882 5 4 IS0

step 584, area entry processing is performed and the routine proceeds

to step 594. If, however, the previous area was a checkpoint area, the

determination in step 582 is affirmative and the routine proceeds to

step 594 with no further change.

This area entry processing is processing performed when a

vehicle enters a checkpoint CP. For example, at the point PS2 partway

along the route Ro (Fig. 42), a vehicle has entered the checkpoint Cp

for the first time. By transmitting an ID code and the current position,

for example, a notification can be made that the vehicle has entered the

checkpoint CP. Due to this notification, the checkpoint CP, namely, the

154



ignition key switch IGw to be closed (Si = H an instruction for the
timng for the charging), and does not performthe "intermediate y 4 '{UUZ
processi ng" of step P28 while waiting. Therefore, the time that the VQHF

is parked inside the charge area does not fall within fine length of tine
that the vehicle has stayed inside the charge area in order for a char ge

anount for a ti toll. to cuI en.t not. tron 730
1recei vef t%@ M r%‘éet g%?éefale)ﬁ th I%’bﬁrqaﬁzmeh 2. P(}Pé f IS 7]91, it
ransmts a "charge table' to the ernore, [ cycle o

appr oxi maiIocessing &awﬁqoaspame& t?eaneﬁarge anrqgeésgtg BN@I iga ti g step
vehicle. It then tlransm tlsma rmvehrﬂtent hrdstoryrfrectjest ei ta;aﬂr i‘\n a fixed
cycle of &&dakismalss possildedio setrilteesondifionarfor ehangeach 1D
in sequence, and col IIeDcts t he data of the novenent hr story tabl es Trom each

I D. Mor eOEﬁf ocesbig in thelinciehidpalévice. Inahid peederaremtbadianenedas when
nc

there is harged travel ing di stance or staying tine, a charge request is

transmtt M% ¢ t i he
"vehicle ‘Sﬂesg?%%%lg &Mr?)o‘?irt ftrhlgg(% @Ea??ﬁ%@%ﬂ&ﬁ%ﬁ @rﬁ&?ﬁeatfg‘%g@bﬁﬁgﬁ
charge pr iC r

recei ved gﬁg%ﬁ{tg a?gr{Z&eﬁrc ﬁdrﬁg rggéogﬁggg\/%&%? léésig%alr‘e p%%fn{i%gh
nmessage datr u%ng sures to deal vvlth themis transmtted to the
rel evant t he contents of recepti on interruption 1" DRI1

executed by t har ge cont.rol ECU 702,as a r a 0. wayv
signal arri veﬁpgﬁ L‘g) SARPN é’rfi)efalﬁamﬁ Eg?rlﬁ %)draeé’éﬁﬁ 13\Agbf%e
t el ephone _unit 708 gener; tes a transm ssion arrival gnal i@é .04 JUL
2002 showibijythe aboye netidisationntoransmit, iateet Chraagertab apavelhasl a
signal ). Wen the charge control ECU 702 proceeds to the reception

i nt er r upt iaonoPRial, patterhdok 1 thexobservatiorolagapt 227 o anst offar d | D
(received date is for the own card ID)(including vvhen all vehicles are

speci f i edwhBaORe vehidlbilsad bethentheaized dsi & rormahl vehislerderasvies,

whet her the received data is a charge request, a novenent history request,

a charge jaghevelick ES8HUSrizBACH be{.ltl]%tlﬁWImﬁﬁbY?Qt @E@sbﬂol@ fehar ge

request, then if the charge tabl e of card CRD is one for chargr ng for
each entr {‘ﬂ@ &fyﬁ,iﬁ)

correspon ﬁ?b? ve% er@; grc ass|$lt§%{|71§ﬁ§ r?%{mﬁg?r]gir:rcg e 1(I:)ia’tllred dat a,
and updat i t.o a val ue
fr om whi cﬁﬁrﬁrﬂg %%tf’egmf%%aft&aéﬁr fAatutEife rdldf’*‘v%i%% 1%???3 e vay,
t he data heIC CRD is ted,. an theu dbalancers

i p! ayed TAsTHOR ahd aﬁan.qprﬁdereewﬁeg NG e XA B EMRet SERIBE ot t he
card bal anc S egati,ve value_(insyfficient toll paynent, .and if the
card bal aivehiqh the agp is sepanted Ydrwgtc&reci OThEQK pisatdim HNERRAERET et t | ement
required” on the display device 704 Notification such as "card bal ance is
i nsuf fi ci smritchednfé fosta set tome) irhprder de enableccontirmatiandsomde usi ng
the voice synthesizing unit 710 and the speaker SP (P413). If the charge
tabl e of ohdside therRphislotkat the host yieljckeis airrmmat vehiaoke tar wiiiche 18),

the charge control ECU 702 extracts the toll per kilonmeter corresponding to

t he vehi Cbhatrge proa@ssing can be gerformeehdfithés pattertaisaused; tee ciyatige

table, multiplies this by the value of the integral distance register, and

updat es t ifiystang i Heconfiriltr (hoith dhbsiddtte YehidlEnd e vahidle el

menory to a val e from which the obtained value has been deducted (P406,

Care. ey, b S Ale BBARE ATRRAL BRI CHEN AR TGPl Bior
e L bAB Ty T2 a1

violation pattern different from the normal pattern (by flashing the

and

observation lamp on and off repeatedly for a time t, or by leaving the

lamp flashing) is used as the violation pattern in order to enable

155



of time of stay (Table 17), whether value of the date in the int%lgral timz
register is nore than or equal to 60 (1 hour) is checked (P410). #\M‘r’ue
of the date in the integral tine register is nore than or equal to 60 (1
hour), toll per unit tinme corresponding to the vehicle type classification
fromanong the card data in the charge table is extracted, and updates the
card bal ance . n the card data .in interpal nmory to a value fram which the
obt ai ned ¢ONEETAAEION EIPRIQUEIIEE m&@ﬁd@%@t Pak Eﬁi‘éﬁeﬂﬁr@ regi ster
is then updated to a value fromwhich 60 has been deducted (P412), and, in
the sane waglatiom. data of the IC card CRD is al so updated, and the updated
bal ance is displayed on a display unit (P413). Wen the received data is a
"movenent hi siptlye deteestihatidrein séep &8Coist negati®d, the ronetiseiprodekelsdat a
in the novenent history table to the notification station 730 (P414), and

the movemghistéhBE whéld & deteehtitladibrt i hhade\ieto Wiketteaeoy ebtddiea i s a

"charge table", the routine advances to the updating of the card data

expl ai ned §;8t{&Ptd e %%%g#d;hg CB43 ledd Eﬁélﬁ dleéﬁi&&ggo \‘%gfvf‘eaété}ﬁf'}ﬁ‘?ééage" !

that nmessage 1s disp i spl'ay and report ce synthesrs. If

t he charge:. i L Ng - ent 4 JUL
200z char S PP hich srabiRh AR RRENGR folbe iR SE Fo RvEidhey Bres

t hat the charge has. heen conpleted ip t cpntro ion ement, hi.story
bl o gendiiiile Yerileah apipaching e efRDORb Gl 4he GRiaRCE te the

dat abase T t the time the "vehicle entry” notificatiop js nmade, and

t her eaf t ef! eéﬁm@t dsdess than orggwak tea Iamc;eﬁemmﬁcgdlﬁamcwh@h no
charge conpl etion has been witten, and no charge request is transmtted to
t he char gdetenmination s step S8eisaffirgaativg ands in dhearextstep P92, di st ance
travel ed, the notification station 730 transmts charge requests repeatedly
to al |l | Dinformationi indicativgthat the vedsicle is approachénglthe dyedlepoistien t he
value of the integral distance register is greater than or equal tot (Km,
the charg€CRigy m@)vﬁa@d bqua/@ ane %@ﬁdﬁ airrfidle tromftirft@!’réﬁlﬁ’fsit@@teE
processi ng by ltiplying that value by the toll per kilometer, and then

clears t hSSbFP%Qr@Jarﬂ%%ﬁﬁ% eé(%ﬁiﬁlé’fo IR %Me ?@Giiiﬂgiﬁgﬁ-ggn&g\ﬂocne only

notification station generates a charge request,

per forns 7) i -0t e . i t ni portion
from armngﬁf'1 hg‘?sdi éﬁ E%@gcﬁg%ég{héﬁdolﬁn&t %{eﬁpf' %gch# ﬁééglﬁew u%é%%adr)%g%r equest
was received until.the current char I est | ecei,ved. Eraction
di st ance. PEONITHIthi Yacath FamdtE Aiupalierlcd PobeRE s Shioplnd it o the
charging for Jength.of stay,.the nqtificatjon,stgtion 730 nsmts charge
Coquost s AatRlaean tHenavFSAsen, sy stem oiia the dibrry deayine 2o, | n'an
irregular cycle. en the val ue, of the_integral .ti register is greater
than or equal Iﬁedw%“&e(cqrménaylpnmstaﬁgéé 1gaiegativaathe seuting adyanaesr ge
request p%fgn%%ﬂarge prod%etssi ng for the tcgrlel fdg]r pertih%gs of (It?lr;g hour ,
and then tpdeeR whireaa ideterminatiog: id made asdyg wihe Qr netubet hat is
smal | er 257 0 4 JUL 2002. by 60 m nutes. Therefore, each tinme the
noti fi cat ppevidas avea Wasgiemedtgeha Clradf¢he goreadbustdreacharsgrotiavi ce only
perfornms charge processing for the integral time portion from anong the
:ihrre Iapseltdeélﬁp@mt EEP,tﬂH@rt GhENRIRtL mdg tlngmé _ S@Slye@@nm%t,r glé@%ugé t%a@till

e current charge request is received. Fraction tine is handled next. In
t he case mﬁﬁ e t { P
timng of G.Eeﬁ@ér c aggghre]erggfe% sggqﬁcﬁfﬁ%rrg? %ﬁ?ee@?ﬁ @?ﬁg@ﬁgﬁéﬂ a Iéelbciésd for
chargi ng } [ | radd ZESa ity okl + g be a
"vehicle ge%ﬁgr%tﬁﬁgﬁﬁﬁn%ﬁ:t lg’r%ﬂél QEB%W%EPE iIElss a§§§ 1§rgf?]%#é§rﬁz§’% %l?(riré to
be charged. ,.wWen t.he natifigcation statipn 730 receives a "vehigle
dopar & up cift FOF ERRte D90 8 i, AR Fire prarSisinec o et b i the
integral tinmg data, ang if that js greater than or equal to 1 (Kn) or 60 (1
hour), itIQUHREPIACRE W@@P&?&est to the ID that made the notification

of the "vehicle departure". .. )
The above area departure processing is processing performed

when a vehicle has departed to the area outside the checkpoint CP. For
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Fig. 68 shows the contents of interrupt processing of the controller unit
732 of the notification station 730. This interrupt processing DRO24i JUL 2002
executed in response to the arrival of a nessage in the nodemunit 734 or
the detection of the arrival (incomng) a radio wave signal in the antenna
740 in the comuni cation device 731. Wen the incom ng nmessage is received,
if the nessage i.s frgmthe e control, ECU 702 of, the Ln-vehicle charge
devi co 70 PXAMPIGeAt i paing T parBy aycelana thero HeRadE TG Fi2) @ and. | |
it is a charge_ table request, saves the data indicating the date and tine,
the card mhncl%h@all@ﬁba)e checkpeint £17.0n this presessing, andificatianrthati on
that is attached to the nessage in internal nenory, and, in response to the
request, tthenzehicle Has lefftthe ch@&kgcﬁn# QRlis 2nadetplthe transheissfomiodfse FDB
via the antenna 740 (P41 to P44). search is then made (P45) via the
control urhe [3%oeke aadwheifelt Positivn.t Noteabeitybdcgase it 13 posyidilede 1D is

the ID of a vehicle that has been in a collision, or has been stol en, or

whet her t Rfe(effiiricSfrar i @g@&ﬂthé%i@n 0F% vehidematdroft e previpaRped

t hrough reissue, or illegal copied) stored in the observation abase

WB. If t vl j [ f ol . | & .t he
vehicle | Ozsqgle |§Pgo{<%@?%§£ltggr}tﬁeelﬁt%§eo St]%gt g?%éﬁgrcrﬁ}?ﬁgggk’r%
position cept.ion. data),, and tihe. current, tinme are displ ayed on th

Perm nal SSGrBHRARQR CATh Mara g Re sty SafotmaRis 85 elther the g
are also trgnsmtied to the contrql .center 750 and card issuing and toll
settlerrentvegﬁ6f€]h§1‘%i91't4§ ':Tﬂﬁagrm ide: abl i shnents are able to perform dat a
registration or take action in accordance with the content of the problem
The charge codVpte alxuthiab iofthensame wey ablescailed adove itdg alsansni ts
vehi cl e departure notification data showi ng that a vehicle has departed

from a chaassibleto citise thecobsetvationda@sp 227 tdélasht ohiared ioffi osttat ben 730
receives this, the controller 732 saves the date and tinme, the card ID, the

vehicle | @xtirt%ais\]!fercbby deestiltaf ahlrautticrtization trevefirdvéhidetead i on that

has not been charge processed), the length of time of stay (the portion
that has pppdAaed.charge processed), the direction, and the card bal ance in
internal nerrory. When the charge table is for charging for distance

travel ed, the | 7 ' cpiraveled is
greater than g&g%%i?éﬁgybﬁg t&?fg@t‘éﬁggﬁgﬂ%af%goﬁggp%'n@e@f%l?& eater than
or equal toQcone kilometer. .Lransmts r reguyest to_the cagd |1 D, Wen
Che  ohar gdRfEHReHQT I proxitedfiited 87 3850 Snk AMtRRle I abBicathintith. o
stay, the control.ler. 732 checks whether. gr t the length of t.inme.of stay
Y cat oCHERRAINT G LBep ARGy HREY g, 2548 RO BRGERSTINE (9o of
stay is greater than or_equal to sixty mnutes, transmts a_charge request
to the caMinfpa xe Wiy Q%‘@ﬁsr@ééﬁﬁcﬂw)m&ﬁe‘ﬁ per ﬁ’ém‘?@ep\é any
usage error information_for the charge device in the history table on the
control sipgatyaepoints BE3ninst b5, besaupedhe previsius/arga was a the vehicle
entry and departure database TDB, or whether or not the card bal ance is
negat i ve ¢hieakppint CPhtheroutine psageeds tortheniexnsteipowitnout thamee:ar d

bal ance is positive, the history table on the control side at the rel evant

ID is eradedthd\paetwiagt poiet PSagarea departi@e prioc@ssirsg ot twhenia the

control history tableS in the "Toll collection and novenent history

col | ect i oyehGHG dEpfirtHRlbriepehbbRAoIAL P ipesfonnedie history data in the

control history table when that shows a usag rror. Next, a departure road
o departed vERSETRSE H S RiNARPR iR a8 By R St dne "enc ry
B o
on' the di e Eadevica s dmpTisescine: kehiclents anchEne fike, ABahy: Bhe un ¢
733 as to ether the card I.D or vehicle ID are in the arrears database

cDB. |f t~Nehiglesnumberand the likedhasbeen made fronpthegeeusd side.r Ml evant

itemin the arrears database CDB is updated to the new value. |If they are
not in ththisrdetermitwtionds affirnsatiee, then, in the next step 596, ID inquiry
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~ 4 JUL 2002 newWy acquired data (card ID, vehicle ID, current position,
direction, and card balance) is registered for the first tinme in mhg ggbzmu
arrears database CDB (P49, P50). The ID check and the |i ke describe ve
(P45, P4b) are then performed. An enmergency notification switch is fornmed
in an operation / display board 703 connected to the charge control ECU 702
of the invehicle.charge deyige 701, n the.driver operates thi i ch,
Che char g SSSHIE ErBerHehand thet ekt MEvees £ Sep ook )t ihéa
that includes the vehigle ID,,the current position, a the,direction via
the ant enietexminafan is Nagative dhe rputneraroeay swﬁqeﬁtscﬁmgﬁnt%@ep

di splays the fact that an energency has occurred, the vehicle ID, the
current p@&ion, and the direction on the termnal PC and prints out this
information. It also transmts the energency data to the control center 750
(P51, P52). ThehisHdD dgaqedny procesingdds oartibd out vehenlevehidledsdevitia 701
transmts vehicle entry notification data showi ng that a vehicle has
entered aLAREERPAIRE FoeRa eca@tthélr;b@mtzqis@faﬂdl?w?atm B et ! on
730 receives this (P53), the onfroller 732 generates the control novenent
hi story t I a zg i b+ i vice 701
in the veﬁiggﬁgqgﬁt(rgééfqgé%a taﬁ‘F%%&g? g%ggle ,bzrit%‘Y wrrlgdt)glstgt e%o%@t he

recei ved .t : e iid: OB, Y ravel ed
(0 the NBIGHAASidn FRlatieE BYRET cddEiERRHAET by BareBiANeg el once
or otherwi se of a cad, and the s atﬁéff t he GPS. .|t then spec'haes t he
entry roadWTRBt BRSiHANAs WSl asiiixed dafasych asethe ID; q the dat a,
and increnents, by one the number qQf vehjcles_ that 261, Q 4 .~UL ZUJ2 have
entered atvahicle @1@391 infarmations Nate haha deteaminatioris anadgen TDB
(P54). The 1D check and the |ike described above (P45, P46) are then

per f or med growad side tasadieswhether st noé tbatnoelafigationr i normealroxrnet) andand
card bal ance) arrives fromthe card issuing and toll settlenent spots 771

to 773, iftheheehieteis adtherizdthhsbeingsnensidlioras beéngdnt vinlatiorn/32 er ases
the data of the relevant IDin the arrears database (erases the arrears

register). |f THeabavé Al 'ﬁpr%icblsbirfgw 'meeém?ﬁi re$péneang dal ance
of the relevant IDis updated to"the recefved card bal ance (P41, P55 to

PST) . The bt rhPRRS AslaF ey kiePro YRE v HIRIS BB oRg e PRSI

(i.e. read, transterred, output, “witten, erased) by t ermn C
and Lhe cSRigle GRLRA0yelieR G LEILIRGRC or control center 750
ccor dance w T ReRCHeElpoRR kbt Afnation i€ SadEr TE P& onawt
and out si §6C HEWERAULRPLY bas bEETHERP. D onEd tsahe 518 SHERLRILATG of probl om
cards and vehicles..  In ,order to car E%ﬂout traffic control, the control

center 750letegminatipn impegativeapddhe reetinegetvansdoisfepdad@ kithene

vehicle entry and departure database TDB, and cal cul ates the nunber of

vehi cl es possensugply has beerhautdherdatqrminationds affismativerand thehi cl es
t hat have entered m nus the nunber of vehicles that have exited at

ent er encerendirexi¢ enfledach charge area) and differential val ues thereof
(congestion trends,

Next, the operation of the relay device will be described. In the

)

relay device 50 according to the present embodiment, substantially the
same processings as in Fig. 13 are carried out in Fig. 44.

Firstly, an initial processing is performed, namely, GPS signals
from GPS satellites 20, 22, and 24 are received and determines the

general center 40 reference position (a reference latitude and longitude
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262 ,0 .4 JUL luu2 easing trends) for predetermned tine spots so as t
ascertain the trends in the traffic volune. The control center 750 buhﬂjgmw
reports traffic informati on over short tune periods, and over long tine
periods corrects or abolishes the charge tables. In the toll collection
control, the task of collecting an unpaid toll from (the owner of) the
vehicle f i ch the absolu al ue of the_neqgative value of the card

bal ance | RAnLt Hhea Zeretaten cas epprectiohdnQrBAROR AT HestEHS Dot a of

t he observation database WDB is used for finding problemcards and

vehi cl es. prosessimg 0 readuthe arepinwhich acthangeats appited informetionecut es
the "Toll collection and novenent history collection® CRC shown in Fig. 69
in a fixedstepcdE0WHethehenvadmspan dngiuire inugrtdemt@ obbiRireh mhs porisesfraomh up.
When the routine advances to this processing, the unit 732 transmts charge

requests vhe ihbeehiuleute gzl (@fepld72) carkdittantnt dkes at et nifith tidnaad £b |

collection tinting that is set 'either in a fixed cycle (of approximtely

sever al wéﬂ% 8F ridt ﬂ‘lecy)ff«'v‘élﬁﬂ%tgé§id@30ma@9e§§n%Q§@gf@?§g37ﬁ)P'EfCh of

approximately several mnutes I1n order to nmake It or a

fraudul en ' NS a novemnent

hi story Cg??@%bﬁéﬁ“??ﬁ?gﬁq%ﬁéﬁﬁéﬁﬁégﬁﬁ%ﬁgﬁéﬁnﬁﬁaékﬁfﬁggaﬁié??’%r in a
non-fixed _cycle, \in_the sane.way _as, above., nove t _hi.story._data requests
are transﬁeéaqu)n%égdﬂgﬁw ﬂ%réggﬂtq%%%l mf@:&%@m ﬁWe ment

hi story tarﬂle i(i generated in the vehicle entry / departure database TDB.
The novenEfdP$R%t ory data of each IDis received in sequence and witten in
t he novenent history table on the_ control side at each ID (P64 to P70).
Nanely, cont r & the te-vdsicle device basamspandeddmakes aongtifigatianpfi.@ach 1D
are generated in "vehicle entry" date and tinme sequence in the vehicle
entry andﬂdephartémémaicabénstaﬁaﬁriseaﬁhxmaﬁue)hastaq%ﬂdsmdmﬁm is
transmitted to the ID address having the earliest date and tine (P64, P65),
and the thisforjviriforaiatibadncPadingAhedid yode andt thee liket fo et abl e on the
novenent side) is then awaited fromthe ID (P57, P68) until the tine on the

timer is ﬁ%nd&ti&ede@'té‘% itFZG%?Whéﬁ%hé infveadiedelicd BO By em¥miieHor y
table on the control " side in the ID address (P69). Once this is conpleted,

)

foti T X . . ! . ¢
b story dges hisRabiicnhatiBh olathe tHCM KA B8d Ay BoephhRIFER

| i est it Aine. (P7 RE5)ee: | i t
and  eceptt britEdRBegniarbivRy sier 478 48 Arfinpialide) S ALY IN R P, o °
control side noyenent hjsto t abl es .ar enefated,in th ehicle entry and
depar t ur eitideatled Based Gndiearsa mgkisted TR RIStery dRfoRRAHRA SR any

h deyj ) [ h.ID, d 1D (,P7}),. based t he dat f

the ont r SbObiaRdtBeaalRis srlfudaced aming e wbsrlenthtionorenia (elehi ry
and. departure dat abase TDB. Nanely, for exanple, imedi ately after an ID
(charge dé8dye 1) has made a "vehicle entry" into a charge area, data (date
and tine, balance, position and direction) at the tinme of "vehicle entry",

namel y, data Thetcdlanlation formula is eetermihednby ithiecavdve calemlaiiom30 in
step P26 in Fig. 63, is present in (the first colum of) the control side

nmovenent 8bAadetynisadllresef cdlealdoadteditions i | atdeohdiibnaofogirent hi story

collection is perforned. Moreover, in the first novenent history

col I ecti ogetafifiinitie aht1saY e/ afttbant (EMbir g6 cARNRtRSh cbeidi#iths) and may

be made up of the number of entries into an area, the length of time in

an area, or the like. The charge calculation formula is determined by
the calculation conditions. In formula (5) below, a charge calculation

formula is shown as a general formula considering areas.

(charge amount) = f (Na, N, N¢, Nu, Ni, Nj, t) .. (B)
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Q4 JUL 2Wbl exanple, is collected, that history data is witten in the

(second colum and thereafter of the) control side novenent history tabl

I f the balance is negative, the card reader not operating nornallﬂ,“tﬁﬂrgmﬂ

is no card present, or the GPS is not operating normally, that usage error

information is witten in the control side novenent history table.

Mor eover, a,check is nmade as to whether there are any changes or any |ack

of changeé”hﬁﬁ?uﬂo not occur in normal charge processing by a conparative

cal cul atiqn, which corresponds, to the type of charge table ETabLe 17,18, or

19), of tA¥apNgrNesthe evaluation ebthe axeast(bes thet rdaf endriestand
._itenms in the order in which they appear (colum No.) in the novenent

_“history table on tfAengthtofdine déstdy fohthe area détermnineddyethechargee
usage error information is witten in the control side novenment history

table. If there argal@ikitiin copriitigirge wotPtiRat the abdve 8fed ReaPitsd ory

table on the novenent side just read i's left as it is, and the data

recorded before thzérﬁ&&f?&ﬁpafﬁlﬁﬁﬁ JRYRIENt history table on the

control side. If there is usage“error i{ntormation pxesent, it is

accumul a_tqQl by bei.er{ge\rl&g&%gg)?%éjr%%gﬁoﬁontroI novenent history table each

time it is Bollect a erasure such as that above being

per f or med.,;Wen the,rel evant vehicle (cakd | D) becones a "vehicle

depar t ur eNI t he cofﬂ"ﬁoﬁpﬂzﬂﬂ?agﬁ §Pgﬁastabl e at the IDis transferred to
t he observati on database and is renoyed, frromthe vehicle entry and
depart ur e ‘¥ht abasé.tﬁﬁﬂg.ta%féﬁ’&@cﬁrﬁﬂﬁ[g%égm&‘eam is a charge system
in which charges are levied in area units in a road network, and it is
possi bl e tIo set eittherdatepanditimerr all of a hi ghway road network, or

specific areas 26S 0 4 JUL 2002 of a general road network as charge areas

and to char ge Nekt,d detéhatinatiansist nidtes érametite caloudation reteltroofstp
invention is not limted only to a road network charge system and may al so

be i mpl en&®degs ikd vehether ot ridtetherariseyeharge {otey 4868, Ifike charge leasry fee
coll ection system Possible Industrial Applications As described above, the

charge pr Wg@ﬂeii&técﬁea detERAIARHPNORCSH AW a§5eft§t€fﬁetﬁ§9 dihAbga Processing

card of the pr&sent I1nvention are preferably us in a device for

e R R AT R S P I TRl
assoct 2t el Ay LIS G PISESRALANASk B 10 't Kot gl
HES R MR R AT R A
the determination in step 492 is affirmative), the present routine is
ended.
If, however, a charge has been generated, an instruction is given
to notify the in-vehicle device of the charge information by
transmitting the generated charge, namely, the toll to the in-vehicle
device as charge information (step 488). The toll is then settled from an
settled account such as a bank account or a credit card associated with
the user of the vehicle determined by the ID code (step 490).
Thus, in the present embodiment, history information indicating

the presence of a vehicle in a area in which a charge is applied is
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WHAT IS CLAIMED 1IS: 1 A charge processing device conprising: detecting
nmeans for detecting position information indicating a position where a
moving body is |ocated; matching neans for matching the position ( 4 JuL 2002
i nformati on with predeterm ned map i nformation; deciding neans for

deci ding, based on a result of a matching by the matching neans, an entry

state indicati whet hey or_ not the noying hody has at | east_entered. into
an area i taFRQRagCmMRtery T By veRie it ev&epiﬁmédbhanpb@@évéenﬁmtm
area set in advance in the map information; and generating neans for
gener at i ndiisterseihformatiesuis transmitted ds mgspenskdode transmpissions, char ge
I nformation for the noving body. 2 The charge processing device according

to clai m ¥equest fhomgtheproeawd sideethiare ibuno nwed: tonpnstlhgntennns art
i nformati on ‘detecting neans for detecting, based on the position

| nfor mat | eivtrieCAd @kt hAdTG ikel i pknSterdaiforanatiohort dslleatingg body

Is located in the area in which a charge is applied, wherein the de I ng
e b S A S e N T
arca i n winigr g s e SramiEht el BHB' Gt ot I TR B ANOMAC, ARl G g
ReChn ' 830D solCBbR 86 i BB LS B AR
oL kgt Ky e e Yo o o e e
Gat s corr espoitithg abovhembodinoent & dSseription wasgivRom! witen RBarge
generating nmeans generates the charge information using the toll data in
the storagrovessing was perfgemedobystoningibustorycotfornsatign for one area

in which a charge is appliedhaped as a concentric circle, however, the

present invention is not limited to this. For example, the present

invention is also effective in separately existing area in which a charge

is applied A, B, and C. In the example shown in Fig. 45, a checkpoint

CP is present in the area D outside the area in which a charge is

applied. When a vehicle travels along the route R1 through the area in

which a charge is applied A and B (i.e. through the partway points PS6

and PS7), the driver only needs to pass through the checkpoint CP

established in advance as the partway point PS8 for the charge. In this

case, the transit through the checkpoint CP does not need to be

included in the route R1. Namely, the charge processing can also be

performed by the vehicle passing through the checkpoint CP after a

predetermined time has passed, for example, after several hours or

several days. Note that, in order to differentiate between the transit by
the vehicle through the checkpoint CP in this way after a
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host position detecting neans for detecting a position of a host noving

body; transceiving neans for transmtting position information of the host
novi ng body to the ground side, and for receiving charge data rel ali hajllo 2802
predeterm ned area in which a charge is applied, using w xel ess

comuni cation; and charge processing neans for perform ng charge processing

relating to t area in.whieh a char I.s_appl.i;ed, .based on result of a
{r ansm os FORCATRUBer e Pts eSO R af 6 il Bl oo

posi tion detectjng nmeans, the transceiyi ans, and e gharge prpcessing
means aresﬁHﬁEaiaaﬁﬁrﬁﬂzh@éﬁﬂyﬂtiﬁﬁngbu%%gﬁecgpﬁﬂgt aﬁ@@Kyﬂgygskﬁﬁgr,
device according to claim5;, wherein the charge processi ng neans_ perforns

t he char gnamelpsas pyefesemdialtreatment and wielay eslbfreataent ot ismalson i s
stored. 7 A charge processing device conprising: detecting neans for

det ect i ng possibleoto adidbaneextoa 2t ge when the Z@biclepisite the nheakpainti on
where a noving body is | ocated; charge neans for executing charge

processi nCP aiftdr® sBPYirAe espavbed, hhe fyubirdady pradetdimingdi nto a

predeterm ned area in which a charge is applied, based on a result of a
he. movi ng B R e e e
Cor  cspondirasergriis BECEREOER ARTH MGG BflenLi g moans for conti nui ng
"nide the. or MAOFROVRF e AR GSE GERBRN s ok dditen 1Fadt Wiithime

detection by the detegti ng neans. The charge processi ng device accordi ng
to cl ai m ¢NaEgedsiapR gdn PW‘F‘E@H&W pEaENG venBandsimmt ﬂ@é’ﬁ@gf@ ﬁ’ﬂsl

radi ating el ectromagnetic waves towards the outside of a vehicle.
and the area in which a charge is applied may set so as to be movable.

For example, as is shown in Fig. 46, the present invention is also
effective when the area in which a charge is applied A and B have been
altered (including the size thereof being altered) by being moved to the
area in which a charge is applied A" and B’. In this case, even if the car
has previously traveled along the route R1 shown in Fig. 45, the route
R1 is no longer included in the area in which a charge is applied after
the area in which a charge is applied have moved to A’ and B’. In this
case, it is preferable if information is successively provided from the
ground side to the in-vehicle device to the effect that the area in which
a charge is applied has moved. Furthermore, there is no need for the
areas to be circular in shape.

Note that, in the present embodiment, when a bank account or
card with which charge processing can be performed automatically
has been determined, it is also possible to give a notification before the

payment is deducted from this card or bank account. In this case, it is
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9 The charge processing device according to claim7 or 8, wherein the
notification nmeans is constructed as a |ight source di sposed on thé JuL 2002
detecting neans, or on a nunber plate the noving body, or in an area around
t he nunber plate of the noving body. 10 The charge processing device
according to any of clains 9 through 7, wherein the notification neans

performs notification.in redet erm ned oper ajl attern in whic he
ot 11 cat issibEF E0F 8 ugh B BaSHY S vhetidorBardhpdyinediio & ge
processin evi ce accpordi to ¢clajm 10, wherej he 269, . ..0 ~ JUL 2ul
hor 11 cat ol geaseied rathaaesulioat & %%l&%&hﬁgm&qmaﬁ@@éwng a
pattern signal representing the operating pattern, and notification of the
pr ocessi npanlaaecountdrlongingdoothestiserof a vehicle based on the pattern
signal. 12 The charge processing device according to any of clainms 7
through 11, widogeoveheirothe fabuate embedimert, atdesdriptidr was giwethiofl e
exterior notification means for notifying the outside of the vehicle of the
processi n@vﬁbﬁtﬁch%\&‘geé\vﬁggh‘ﬂc‘ésw&%ﬁ(ﬂ‘l_e uhdaidenhereasef ofhehot i fyi ng
the inside of the vehicle of the processi state, and notification of the
processin ihSef®idh i i L QL af ehi . 13 A
char ge prg)c%g’glhgéh ggw ce ?f?%ﬁ?p@gﬁn?rbﬁéi%@‘ (%Eg?é%ﬁn& cr)rifeg‘r?sh\éggre%ogservi ng
a notificaj] . ificaty i i . e . -
o ocessi st thEHe foll Hhotd 8 1 Bara T whet) 5 ilabi® HBERGtin 5.
pr ocessi ng devqilce according to claim 13, wherein the observati on neans
observes X Gfication by detecting at |east brightness. 15 The charge
processi ng_devi ce _accordi ng to claim 13, wherein the observation neans is
an i mage ESQY@BME&Q&&&SI‘@ of picking up either one or a plurality of
i mages having_at |east brightness. 16 The charge processing device
accordi ng to dnythefpresantsembadiment, the present mventionsisrapplied teeans
observes a notification by detecting at |east brightness in synchronization
with the ahstenvaticwharget systedefer peréormingdvharge protessing tered in the
manner of a tine series. 270 0 ~JUL 2002

automatically for a vehicle that has entered (a vehicle that has driven

into) a toll facility (i.e. a area in which a charge is applied). Note that
the automatic charge system used in the present embodiment is a
system in which the position of a vehicle is detected using the in-
vehicle device, and the usage toll (driving toll) is settled on the basis of
the result of the detection. Moreover, because.the present embodiment
is substantially the same as the above embodiments, the same portions
are given the same descriptive symbols and a detailed description
thereof is omitted.

The concept of the structure of the automatic charge system 10 of
the present embodiment is the same as the structure shown in Fig. 1.
Note that, in the automatic charge system 10 of the present
embodiment, the in-vehicle device 30 is provided if necessary with a

ground wave antenna (described in detail below) for ground wave
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17 The charge processing device according to claim16, wherein the
observation neans is further provided with receiving neans for receiving a
pattern signal indicafiing the observation pattern, and the observht§ ggL 2002
means observes a notification in synchronization with the observation
pattern based on the pattern signal. 18 The charge processi ng device
according to any qof clainms 13 through 17, wherein the charge processing
device is QWE§§9FHed wi th deci ding means for deciding a processing
state of the charge processing based on an_observation result by the
observat i on nebheIntveltidedevige 3} detectsritheipositionafdtsihastivehicle 3218,
wherein the deciding neans is provided with conparing neans for conparing a
noti fi cat iwsirgy GRS eignalsofrioim @PSmsatelli tesn2@, 2, and ZhsEhednivehiglans with
a predeterm ned notification state, and processing deci di ng nmeans for
deci di ng ad@viee36 Ith_@n;lﬁ@ﬁfgrﬁis thargé?mﬁ:e@s tealcanlatisry lasedd eetdes i son
result by the conparing neans. 20 A charge processing devi'ce conprising in
a manner ij by ' ' h AW N attern
f&‘\f&@h&ih@ﬁ &?eﬂ%%éﬁ%ﬁgg?tﬁﬁféhem X iHFSthal n&éfeﬁﬁx\{ggg the>

signal indicating an observation pe _ fteredln_tf_e nmanner atine
Bﬁébféﬁh”iaﬁ’e%ﬁfgl &ﬂaﬁﬁigk‘@g%s&%@faﬁéﬁt%@tb%%ﬁn@‘?itfhe;f%%@l? o F??Eé 7

12- ! . G Con i et
cor r eapond? i GeS N RePBELERDA T Bribbr e BFRTER BYHERTORge At BUSERIETRE
observatio pattgszig)lba. ed on the altﬁiefrn si gnal , %1 The g}grg e pr,ocessing

devi ce acctfeig S AinRcassa oamafzen tpbg tyaps ge

processi ng device according to claim20, wherein the presenting neans
presents agseivediwith thegemerahcepten 40 sdaigromndweayercommuriigatiorg2 A
charge processing device conprising: detecting neans for detecting position
i nformation i Miareovey, the gertérah cehter48 establisheddgnithel d; sivlekohg
means for generating charge information for the noving body in a

pr edet er nithedsRueure acbbedirtg hahaepicertrimbddiaseneid ths saRke Ag thechar ge

hi story of fihe generated charge information based on a detection result by

the det ectgdibimathitef 8 KRS l’f*iig.QZ W,Sﬂ‘gé;@tfﬁfé‘,né Adst %t bASHeepge

hi story of®the charge informtion generated e ‘generat I'fng nmeans to the

gr ound i de o AN NBRE O PLAYERSH A IRESHAREAEALND hitefbal m 22, wherein

_th](ca maki ng-neans 1S o][rre roml_g I'ng" neans or’ g\iﬂera |nghchar ge
appl 1 od. ananhufiCRush dePist® oib1Byelles thPkg i aiRCe " he gener at ed
coor di ng BN HRIF 308 deUce 2t SRt i ERed To xRS aB ETratice

osition information ,using satellite signals_fromgsatellites. . .
P with or prov1ae information to the m-vehicle device 30 of a vehicle in

which a communication device is mounted.

Next, the in-vehicle device of the present embodiment will be
described. Because the in-vehicle device has substantially the same
structure as the in-vehicle device 30 shown in Fig. 3, the same portions
are given the same descriptive symbols and a detailed description
thereof is omitted.

As is shown in Fig. 47, an in-vehicle GPS device 220 having a GPS
antenna 220A mounted on the vehicle is connected to the input /

output port 208 of the in-vehicle device 30 of the present embodiment.
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25 The charge processing device according to any of clains 22 throggp 64, 2002
wherein the making neans is further provided with matchi ng neans for JUL

mat chi ng the position information with predeterm ned nap i nfoxmation, and
wi t h deciding neans for 272 0 4 JUL 1u2 deciding, based on a matching
result by the matching neans, a entry state indicating at |east whether or

Eé’t aEBFi Qﬁi‘bﬁ%ﬁie | i‘%‘?cjﬁﬁﬁﬁé?i’foeh?i@ﬂ'%iﬁf@ﬁ%@ﬁ&@”ﬁ%ﬁﬁ@tﬁ%ﬁ‘mﬁéﬁ3@@%2?239
L o T o6 A

processi nahestvehidei niig CPs Sigalt Bmnals SalbieneindsuATeh2ts

provided with the charge processing device according to any of clains 1

t hrough 4 and Memoiryi2ithis alsmeanseicted tedhe m}amts%mstplh’ap@ertﬁiO& drlyisi n

accordance with an input transm ssion xequest: and on-road comuni cation

means havimemegye30 iredoidsoa rpeviitabilienipll batatabler286idofor stpiinlg told

processi ng neans for perform ng charge settlenent processing in a

predet er m ipfdrpAE6A Shelicatiag eieltdlds ¢d areadr WiigH 4 t:h@rgbeis Qiga}bliédw y. 27
The charge processi ng system-according to claim 26, whereln the ‘on-road

communi caty ¥ LR databdsk OB’h?%ﬂgésié gé torld ﬁﬂnééﬁguiﬁ??fﬂgaﬁ(?ﬁ fRirt ering

t he anount harge settl enent on a ti narrival in the
processin . 28 | Ng: ' . | s{.ng....detecti ng nmeans
For - dot ectPhoy BHuE v il ReE AR s tE RO RERY e ¥srer e 5 rovi no
body is | ocated; st.0r.age ans, _capabl f._bei ng.i;nsert.ed and renoved for
storing a pregg"'t %a#i‘ﬁgg" érﬁ%?nﬁﬁymfé%wé’qﬁ@%mlﬁg& IQHEE gener at i ng
nmeans for generating charge infornation for the novjng body based on 3
result of %Séﬁaflaé@@ilé\ﬁfobmflﬂ@nd@t% TAVGL e §ReaKkes unit comprising a soun

device 228 provided with a speaker 228A for providing aural
information to a driver, and an input device 226 such as a keyboard or
a switch device are also connected to the input / output port 208. The
display device 224 is capable of displaying map information. The
sound device 228 is intended to convert either digital or analog sound
signals output from the device body 12 into drive signals for the
speaker 228A and output these.

Note that data and the like to be stored in the memory 230 may
also be stored on a storage medium such as a hard disk or floppy disk
using the FD device 236.

An IC card read / write device 234 which is capable of receiving
and ejecting an IC card, on which is stored toll balance information
and the like, is also provided for the input / output port 208. A storage
area 232A for storing area information relating to a area in which a
charge is applied (described below) is set in advance on the IC card

232. Balance information and GPS correction information can also be
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~ ~JUL ZUU2 and the area in which a charge is applied stored in t%l} %Eezhuz
storage neans. 29 The charge processing device according to claim 28,

wherein the generating nmeans is provided with a reading neans for reading a
result of a detection by the detecting nmeans and the area in which a charge
Is applied stored in the storage neans, and generates charge information

fromthe read positjonjnfo ilon and the area in which a charge is

appl i ed. §§011€p{£ (Hh&l‘%idp‘?%"éigghng devi ce according to claim1 or claim 29,

wherein the storage neans js a toll card on which_ is stored the area in

whi ch a char gdni thespipiviebdckeodeyierp81 Eﬁgdaaatééyphca&t@@mad@l@ftm. 31 A
—_Charge processing card conprising: a |loading portion for |oading in an
_~bn-vehi c| vetdeleanthan I cedescquyptisiong theé arehitlenuimbier aridghe Igosis i on

where a noving body is | ocated, and generates charge information fromthe

posi tion ispbeedrihi v ande danthedRAavinP04 dirat ¢he ROMI 206.a e dngeehiclepp! i ed;

an area storage portion for stoxing the area in which a charge is applied;

and a bal enafice '3y Agfers e RNl i WRicHaRHARALS ApBLIER bl fR2tdIchar ge

processing device carrie a user or nounte n a movi ng body conpri sing:
peci fyi n§ AR GF HREPARAR CRe e 10pRedA0R TRFWia fe T EEOREBIET, o,
ot GRERR AP eREro pdoeBTiehgellbfartes Migrgation fattiadtotayd 232
posi 1 on QUpER ERAG U MG ATRIRAR (BF BadSP A TG G FAT T KBRCHCalib. st or age
TEANST A1 [5o, at the input) output port 208, an-observation lamp 227 15
connected. This observation lamp 227 is for notification the charge
processing state to the outside of the vehicle.
As an example of the above IC card 232, as is shown in Fig. 48A, a
magnetic storage type card 231 having a bar-shaped magnetic storage
area 231A for storing information corresponding to the storage area
232A, and, as is shown in Fig. 48B, an IC storage type card 233 having
an IC storage section 233 A for storing information corresponding to
the storage area 232A may be used.
Note that, although not provided in the embodiment shown in Fig.
47, other types of in-vehicle device include an in-vehicle device
provided with a wireless communication device to which ground
wave communication device having a ground wave antenna is
connected, and which exchanges information with the ground or
provides information to the ground by communication. An example of

this wireless communication device is an FM broadcast or an FM

character broadcast, a known wave communication, and telephone
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expressed by the area specifying information and the inside-area anérﬁQP 2002
I nformation and the position relation information. 33 A charge procCessihg
device carried by a user or nmounted on a novi ng body conprising: neans for
detecting a ground position; storage neans for storing charge area

speci fying information, inside-area charge information, and credit

information; notification gontrol, neans for generatin osition.rel ation
|t or mat | GHESW e QIRER B GOBSIGTy A8 10 2 BIPBTING ROy GOHRIBHMERROR od by

the charge_area speci B/.i ng information, based on the ground pasition
det ect ed tgevice. gkenor Vi acomsnunicatgonsdevicenton asneningdedpsuch
specifying informati on of the storage neans, and updating the credit

i nformat i @s apdrtable telephorenos a car ﬁmertthedﬁlhegnaydm siséel asghensi de

the ground position relative to the charge area; and notification neans for

noti fyi ng grdisd wavedmimumiéaionedevieseo that wireleas ¢ormneaniceionyi ng

I nformati on, the inside-area charge information, and the credit information

and t he pg_%bhiv%?sagbﬁt‘ifﬁ'aitgfeﬂ?ﬂéﬁé%ﬁrc@ﬂ) SaflBE §alLq5ESHbIS VI THE I,

conprisin a notification ce that 1s”a charge processing device 275

0.4 Uk 200380 HACPSOLURLCATHETYORRT AP RIERACRAN 0N hiislydes

means for rou osi t1on, conmuni Ca means T Oor rece
area speci i ng, i pformati on,
Peciu DohidL!

As is shown in Fig. 49A, an observation lamp 227 is provided in
the front surface portion 229A of a box housing 229. The box housing
229 can be installed on a vehicle dashboard such that light from the
observation lamp 227 is emitted to the outside of the vehicle. This
enables easy confirmation from outside the vehicle that the
observation lamp 227 is flashing.

Note that, by providing a display lamp that flashes in
synchronization with the observation lamp 227 at a different position
to the observation lamp 227, for example, at a position opposing the
observation lamp 227 (i.e. at the rear surface portion 229B of the
housing 229), it is possible for the driver inside the vehicle to confirm
the flashing of the observation lamp 227 by the flashing of the display
lamp. For example, as is shown in Fig. 49B, it is possible to install a
display panel 2275 in the rear surface portion 229B of the housing 229
thus providing a structure in which it is an easy matter for the driver
of the vehicle to confirm the current state of the charge processing. In
this case, it is possible to display the following on the display panel
227S as the current state, namely, that the vehicle is approaching a area
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storage neans for storing received area specifying information,

notification control neans for generating positron relation inform@ﬂngLiﬂmz
a charge processing device for an area indicated by the area specifying

i nformati on based on the ground position detected by the ground position
detecting neans and the area specifying information of the storage neans,

and notifi.cati,on,nmeans for, notif.yi.n usger to the positidon,relation

I of ot 1 di WG ChangRie ARl Sa i SANCATS SarFge ATRPRA (oF thecaaam
informati on_storage neans for storing the area specifying information, and
transmi t t iwhiaBanehavge is applied, the cuzrentamauat of ﬂr\gg C%@frgemm@ssmgt he
public notification information storage neans. 35 A charge processing

syst em conghratsihegrgeaprotédsingthas begury dhaftahargegprdcessengivaeeaded, devi ce
carried by a user or nounted on a noving body and i ncl udes neans for

detecting 3" e?gféééﬁmﬁmﬁt%érpgeﬁﬁﬂiﬁeﬁo i.€. 8Pt W PIbIaRIIBAR" ea

speci fying infor n and i Nnside-area charge inforhation,

been committed), and the like. Moreover, as is shown in Fig. 49C, an
observation lamp 227 can be formed from a plurality of observation
lamps 227A, 2278, 227C, and 227D. In this case, it is possible to use
observation lamps as vehicle type determining lamps indicating the
type of the vehicle in which the observation lamps are installed such as
heavy, medium, light, and two-wheeled vehicles.

Note that the mounting position (attachment position) of the in-
vehicle device 30 is not limited to being on the vehicle instrument
panel as described above, and it is sufficient if it is in a position where
it is able to exchange signals with the ground using the antenna. For
example, it may be mounted inside the vehicle at the rear seat or the
like. Moreover, the in-vehicle device 30 may be formed with separate
structures comprising an in-vehicle device main body and an antenna.
If the in-vehicle device is structured in this way with a separate in-
vehicle device main body and antenna, it is possible to install the
antenna only on the instrument panel or at a position towards the rear
seat or the like, as described above, and the mounting position
information is taken as information recording the position where the
antenna has been mounted.

Moreover, when the ignition is on, power is supplied at all times

from the vehicle battery to the in-vehicle device. It is also possible to
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storage neans for storing received charge area 276 0 4 JUL 2002

specifying information and inside-area charge information, and crecﬁit L 2002
i nformation, notification control nmeans fox generating position rel tﬁ JH
information in a charge processing device for a charge area, based on the
ground position detected by the ground position detecting neans and the

charge area ci,fyi ng rmati,on of the storage ans, dating t he
credit i nf‘iﬂﬁﬁﬁ ﬁi‘écﬁq g‘éé@ﬁe HAUIRe ,Cgasts %&Eﬁ@%‘g@m‘sﬁ wehand
i nside the ground p03|t|on relative to the charge area and notification
means for asothe yeag manth, ci@tet,@&we&a&ﬂlercmpném fypmatan char ge area
specifying information, the inside-area charge information, and the credit

i nformat i qmﬂhqlstkhmcbqi;d)ctk(hmﬂtaimtbiﬁm irehicleed2.on: and a transmitti ng

station conprising public notification information storage neans for

storing area N@Rtfﬂiéﬁgbﬂéﬁb%f&ﬁb dstAe enbbdentereewd b e eldsetibert | on,

and . transmtting neans for transmtting the area specifying information

i ormati on staraag Bl ﬁ%f??‘ﬁm?arg?‘g%%@i%?ﬁg% R B o user
or _mount ex 4, &) TRY 2P AR VLT BSOS AR L ThE el O o

position;
embodiment, the general center 40 performs the same processing as

the processing in Fig. 4; namely, it transmits information for charge
processing to an in-vehicle device 30 mounted in the vehicle 32. Note
that the processing of the general center 40 is not directly related to the
in-vehicle device 30 of the present embodiment, however, this
processing is useful for an in-vehicle device provided with a
communication device.

The general center 40 receives GPS signals from GPS satellites 20,
22, and 24 (step 300 of Fig. 4). The general center 40 then determines its
own reference position, namely the reference position of the general
center 40 (a reference latitude and longitude Po), and generates GPS
correction information (step 302). Note that, in the present
embodiment, this GPS correction information is stored on the IC card
232. Next, predetermined area in which a charge is applied
information is read (step 304), and GPS correction information is
transmitted together with area in which a charge is applied
information is transmitted by FM broadcast or telephone circuit or the
like (step 306).

The area information is set in a area in which a charge is applied
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storage neans for storing area specifying information and credit

I nformation; 277 ~ ~r JUL 2002, relative position determ ning ngfps\mgqmn
cal cul ati ng whet her the ground position detected by the ground po i$
detecting neans is inside or outside an area represented by the area
specifying information in the storage nmeans; interruption instruction

nmeans; tine neasuring neans for neasuring.a tinme elapsed inside the area

during a germed fromha predeiesminedopluralitypf agaas.ndry examyplerisoin t he
interruption instruction nmeans; and charge processing neans fox updating
the credi stiudturedn whibhs between the aityotemnteri ared thesuledrhy, theeatéas
measuri ng nmeans. 37 A charge processing device carried by a user or nounted
on a novi bgcoedy seraller thedloserds thercigecenténg a ground position;
An example of area in which a charge is applied (Area) of the
present embodiment is shown in Fig. 50. The ground is divided into 7
areas. In the center portion is a circular area A. Next is a substantially
donut shaped circle concentric around and adjacent to the outer
periphery of the area A, and divided into 4 areas B, C, D, and E. Next
is a substantially donut shaped circle area F concentric around and
adjacent to the outer periphery of the areas B, C, D, and E. Last is the
area G which is other than the above areas A, B, C, D, E, and F. These
areas can be specified by their latitude and longitude as well as by
their shape.
Moreover, although the area information is set in a area in which
a charge is applied formed from a predetermined plurality of areas, it
is possible to set a different charge amount for each area. For example,
the charge amount may be increased the closer to the city.center, the
charge amount may be altered in accordance with the number of
usages, the charge amount may be altered in accordance with the level
of congestion, and the charge amount may be altered in accordance
with the length of time of the use. In the above example (Fig. 50), in the
present embodiment, the areas A, B, C, D, E, and F are set as area in
which a charge is applied while the area G is set outside the area in
which a charge is applied. As was described above, the first charge

condition of the charge calculation conditions for determining these
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storage neans for storing area specifying infornnation and credit

I nformation; relative position determ ning neans for cal cul ating v@q}t Qﬁ[ 2002
the ground position detected by the ground position detecting nmeans '

inside or outside an area represented by the area specifying information in
t he storage neans; distance neasuring nmeans for neasuring a di stance noved

within the,area; and charg rocessi ng neans for updating the credj

ot or mat | GHATEERTE e ROTBRL G SNB IS Mo B et sacshnd i fgtaklgns.

38 The charge device according to cJaim 36 or 37, wherei.n the charge device
further cdﬁ%ﬂ?%’é@gn&q €h@5g¢-°ogoma qrea. ggﬂﬁh gli‘-'ﬁqt}’apf@l@éﬁeﬁfﬂﬁgt t§¢8
04JUL2002, information representing the area specifying information and the
credit i nfobvange amowst fereasas gs nusbeay of @ntriesintor thengentradl ai m 36
or 37, wherein the charge processing device further conprises: notification
control nesmdtidoniofddreandd 10 wihivhrachargeosrmp plied frairebbes.CRar ekample,
processi ng device is approaching the area represented by the area

speci fyi ngy 8faniBld 67 tha$adt eharBe @IeUNFACLINA GR(BRIABRY ound
position %et ect% nmeans aﬁ? t&e g?ea spem%i ng (?{r}?or %%ﬂ%fogﬁgg or age

means; ang:ilrpg% Lf ﬁgghk&%%mé% {}g%hé%fhﬂﬁe ﬁ'l&&ee{tiﬁg%te ’édﬁsof«’.g&?%?ﬁon, and

representing the approac e area specPfying in
the credit AR FRbIEY: This table may also be stored as area information in the

IC card 232.
Table 7
Area Charge Amount

A ¥300/ entry
B ¥100/ entry
C ¥100/ entry
D ¥100/ entry
E ¥100/ entry
F ¥10/ entry
G ¥0/ entry

The second charge calculation condition is the length of time in an
area shown in the table indicating the tolls for each area. With this type
of setting, the charge amount increases as the length of time of the stay
in the central portion of the area in which a charge is applied increases.
For example, an example of the second charge calculation condition

(length of stay in an area) is shown in the table indicating the tolls for
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40 A charge processing systemconprising: a charge device that is carried
by a user or nounted on a noving body and is provided with neans f b JuL 2002
detecting a ground position, comunication neans for receiving ar€a

speci fying informati on, stoxage neans for storing received area specifying

i nformation, and credit information, relative position determ ng neans for

cal cul atin et her, t rQuid . i 1ion detected by the ground.position

det ecti ng ared mnf‘&'a% 8’( Tg‘ﬁggﬁ%hk giﬁ)é@i%? i’@p@@é@gt%gwa m@?&m@%lon

specifying information in the storage neans; interruption instruction

means, ti md HeedGreargl #82ns for nmeasuring the time el apsed 279  04JULZOOZ,
_inside the area during a period in which there is no interruption
_“Bnstruction fromthe interruption instruction nmeans, and charge processing

means for updating the credit information based on a value of a tine

measur ed Byabhe8ti me nmeasuring neans; and

Area
Charge Amount

A ¥150/ minute
B ¥90/ minute
C ¥90/ minute
D ¥90/ minute
E ¥90/ minute
F ¥10/ minute
G ¥0/ minute

The third charge calculation condition is the level of congestion in
an area shown in a table indicating the tolls for each area. The fourth
charge calculation condition is the speed at which a vehicle traveled
inside an area (or alternatively, average speed) shown in a table
indicating the tolls for each area, and the fifth charge calculation
condition is the total distance traveled inside an area when traveling
inside an area shown in a table indicating the tolls for each area.

By including the tables based on the above charge calculation
conditions in the area information, it is possible to specify, with
respect to a area in which a charge is applied, the area and the tolls
therefor.

Next, the operation of the in-vehicle device will be described.
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a transmtting station that includes public notification information
storage neans for the storing area specifying information, and trﬁngn]ljﬁ izngz
means for transmtting the area specifying information of the pubPFi
notification informati on storage neans. 41 The charge processing device or
charge processing systemaccording to claim36 or claim40, wherein the

charge processing device is tounfed on a ving body, ,and.the interruption
st Pucti on neAddS AT i1 ot SIRE SH1L: ABLATRA HBHe TR RA BORMS TN
with the of f operation of an ignitigon of the noying hody. 42 A charge

pr ocessi ngisthe mvalisle device asdeathr postienswieredthechostiwehieledsr ri ed by
a user or nounted on a noving body and is provided with neans for detecting
a ground dozatéedn(RefemtonFigt 5o themextatepesd3 va deterednapion iyimade

i nformati on, storage nmeans for storing recelved area specifying

L0, gt b b dsotpinnd ooy Sl saselontuate

280 a ~ g¥haf¥€4s applied. If the determination is negative, the routine
proceeds to step 510, if the determination is affirmative, the routine
proceeds to step 505. In the next step 505, a determination is made as
to whether or not the determined area is the same as the previous area
(i.e. the same area as the last time the present routine was performed).
If the previous area was not a area in which a charge is applied, then
the vehicle has entered a area in which a charge is applied for the first
time. Consequently, the determination in step 505 is negative and, in
the next step 506, area entry processing is executed and the routine
advances to step 513. This area entry processing is processing
performed when a vehicle has entered a area in which a charge is
applieduch as by turning on or flashing the observation lamp 227.
Note that, in this step 506, conditions are set for starting the charge
processing in the in-vehicle device. On the other hand, if the previous
area was a area in which a charge is applied, the determination instep
505 is affirmative and the routine advances to step 513 without further
processing.

Note that, in the present embodiment, it is possible to notify the

outside of the vehicle that charge processing is currently being

performed by turning on or flashing on and off the observation lamp

227 when a vehicle has entered the area or when the charge processing
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detecting neans is inside or outside an area represented by the ar gaj 2002
specifying information in the storage neans; distance neasuring neans 4%#
measuring a distance noved inside the area, and charge processing neans for
updating the credit information based on a distance neasured by the

di stance nmeasuring neans; and a transmtting station that includes public

" or mat | GACSGRRSH Bria 1S S Eeds g BRSO SEHd bdiadhe Pad Wihiside I

R T

{he_ st or agabswaratiandamp A2Twien the charge pragessingis admpetrhalateans.
that, when the observation lamp 227 is flashed on and off, it is
preferable that a pattern for flashing the observation lamp 227 on and
off in a predetermined timing (for example, a timing indicated by
turning the lamp on and off repeatedly for fixed lengths of time) is
determined in advance in order to enable confirmation from outside
the vehicle. If this pattern is used, confirmation of cyclic flashing is
possible from outside the vehicle, and it can be confirmed that the
vehicle is normal. On the other hand, when it is not possible to
accomplish the charge processing, a violation pattern is stored and
processing may be performed to enable confirmation from outside the
vehicle that the vehicle is in violation by flashing the observation lamp
227 on and off in a violation pattern that is different to the normal
pattern (for example, by repeatedly turning the lamp on and off for
times t, or by flashing the light continuously).

If the determination in step 503 is negative, the routine proceeds
to step 510 where a determination is made as to whether or not the
previous area was a area in which a charge is applied and, if the
determination is negative, the routine returns to step 501. If, on the
other hand, the determination in step 510 is affirmative, the vehicle has
left the area in which a charge is applied and, therefore, due to the
affirmative determination in step 510, the routine proceeds to step 512,

where area departure processing is performed and the routine
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entry detecting nmeans for detecting an entry into a charge area; cﬂangﬁgd U2
processi ng neans for updating, in accordance wth a charge toll, t 'ZP
information in the storage neans via the read and wite means in response

to traffic in the charge area; and communi cation neans for transmtting
charge device state infornation i ncl udi ng whet her or not reading and

i ti f d f h ' ILble whil h
char go_ar @1vaREes b SEH1% @a?rsea Qe Ra7 4 PEBeAsing Raro e ther sl ng:

nmeans for detecting a ground po fion;, stor means for storing edlt
nf or mut | PETfoREIEE WheR, 2 a6 depaeddrema @?%&wﬁym

det ecti ng whet her the ground p05|t|on detected by the ground p05|t|on
det ect i ng iswgpliedudht as byt urningy off ar flashing thedabseny ationdesop At wi t h

the charge toll, credit information in the storage neans in response to a
traffic i m vielathen patters; Natd that, in the same way as described above, it is

also possible to cause the observation lamp 227 to flash on and off or
to be extinguished based on a result of an authorization that the
vehicle has departed. For example, when the charge processing is
performed normally, the lamp is turned off or is caused to flash on
and off in a normal pattern, and when there is a violation such as
when the balance is insufficient or if there is no IC card loaded, the
lamp is left on or is caused to flash in a violation pattern. This enables
easy confirmation of the charge state of a vehicle from outside the
vehicle.

In the next step 513, a determination is made as to whether or not
the power supply has been turned off. If power is still being supplied,
the determination is negative and the routine returns to step 501. If the
power has been turned off, the determination is affirmative and the
current routine is ended.

For example, if a vehicle has entered the area F at the point PS1
partway along the route Rt shown in Fig. 50, because the vehicle has
entered the area for the first time, area entry processing is performed.
Next, at the partway point PS2, the vehicle has departed from the area
F and has entered the area B. Therefore, area departure processing and
area entry processing are performed. In the same way, at the partway

point PS3, the vehicle has departed from the area B and has entered
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communi cation neans for transmtting charge device state i nformat'og 2002
I ncl udi ng whether or not ground position detection by the ground po i“N"on
detecting neans is possible while in the charge area. 45 A charge

processi ng system conprising: a charge processing device that includes
storage neans for storing credit information, read and wite neans for

reading t credi iﬂ{or tion framth st orage neans_and wi t'b?yg t he
credit i nfOFARSIN t']IFEOLE i AP SUT & R PEeFIT e AR L RE T or
detecting an entry into a charge area, charge processing neans for
updat i ng, pr@@@smgaﬁe@%foﬁm charge toll, the credit information in the
storage neans via the read and wite means in response to a traffic in the
charge area, aWdxtithet proocessingdn the iarehitle deviee of theapriesemtr equest and
transmtting charge device state information includi ng whether or 282
embodiment will be described. In the in-vehicle device 30 mounted on
a vehicle (the processing of step 501 in Fig. 51), when area
determination processing is performed, information, namely area
information (tables), stored in the storage area 232A of the IC card 232
is read (this corresponds to step 400 of Fig. 5), and a determination is
made as to whether or not the read area information is the latest
information (step 402). When the area information is the latest
information, area information (tables) including the area in which a
charge is applied is stored in memory, and GPS correction information
is stored (this corresponds to step 404). Note that, the GPS correction
information and the balance information can also be read from the IC
card 232.
If, however, the read area information is not the latest information
(if the determination in step 402 is negative), because the area
information (tables) already stored in the memory can be used, GPS
signals are received from the GPS satellites 20, 22, and 24 (step 406),
the current date and time (year, month, date, and time) are read (step
408), and the position thereof, namely, the position of the vehicle 32
(latitude and longitude P (t)) is determined (step 410). Note that, when
the latitude and longitude P (t) are determined it is possible to use the

stored GP’S correction information.

Next, the determined latitude and longitude P (t) are matched
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Q 4 JUL 2002 not reading and witing of credit information in the stora%ﬁ
means is possible while in the charge area; and a control statiof §hidL 02
i ncl udes second conmuni cati on nmeans for transmtting the data request to
t he charge processing device and receiving the charge processing device
state infoxmation fromthe charge processing devi ce, and serching neans for

checking for oneous of the r oce, n Vi C ased on
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routine is ended.

If, however, the conditions do match (if the determination in step
420 is affirmative), the history information is obtained (step 422). This
history information is a list of the vehicle location history that
corresponds to the stored (processed in step 416 of Fig. 5) Table 3. Next,
the calculation formula (charge calculation formula) is set (step 424).
The calculation formula is determined by the above calculation
conditions, and the charge calculation formula (2) shown as a general
formula considering the area is set.

Next, the toll is calculated (step 426) using the calculation formula
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first charge calculation condition in which the charge amount of the
toll is determined by the number of entries into an area, because the
unit price for each area is set by the table read from the IC card, it is
possible to calculate the charge amount of the toll by multiplication the
number of entries to the unit price of the table read from the IC card.
When the toll calculation has ended, the charge processing is executed
(step 428). This charge processing is processing to deduct the charge
amount determined above from the balance of the IC card 232.

For example, when the calculation condition is solely the number
of entries into an area and the history information is from the start
point STP to the end point EDP, as is shown in Fig. 50, the charge
amounts are as shown below for the route Rt and the route Rb.

Rt charge amount = 300x1 + 100x1 + 100x0 + 100x1 + 100x0 + 10x1 +
0x1 = ¥510

Rbt charge amount = 300x0 + 100x0 + 100x0 + 100x1 + 100x0 + 10x1 +
Ox1 = ¥110

Thus choosing a route that avoids the central portion means the
charge amount is less.

If the calculation condition is solely the length of time spent an
area and the history information is from the start point STP to the end
point EDP, as is shown in Fig. 50, the charge amounts are as shown
below for the route Rt and the route Rb.

Rt charge amount = 150x2 + 90x4 + 90x0 + 90x2 + 90x0 + 10x2 + 0x2 =

¥860
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Thus choosing a route that avoids the central portion means the
charge amount is less.

In this way, in the present embodiment, because area information
relating to a area in which a charge is applied can be stored in an IC
card capable of being loaded in an in-vehicle device, and the area in
which a charge is applied is determined using that area information so
that a charge amount can be obtained, even when a communication
device is not incorporated in the in-vehicle device, it is still possible to
specify the area in which a charge is applied with ease and perform the
correct charge processing. Moreover, even if the area in which a charge
is applied varies, this can be dealt with simply by updating the area
information stored in the IC card.

Note that, in the above embodiment, a description was given for
when the present invention was applied to a case in which no
communication device was incorporated in the in-vehicle device,
however, the present invention is not limited by whether a
communication device is incorporated or not incorporated and can be
applied to a case in which an in-vehicle device incorporating a
communication device is provided. In particular, in an in-vehicle
device incorporating a communication device, when the vehicle is
located in an area where communication is obstructed or is outside the
communication area, it is possible to perform the correct charge

processing by implementing the above processing.
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limited to this, and the area in which a charge is applied may be able
to be movably set. In this case, the term of validity of the area in which
a charge is applied can be set, and the table only referred to during this
term of validity.
(Eighth Embodiment)

The system structure according to the eighth embodiment of the
present invention is shown in Fig. 52. In the system of the present
embodiment, there is provided a charge processing device 701. Note
that, in the present embodiment, because the charge processing device
701 includes the functions of a notification device mounted in a vehicle,
it is described as the 701 in the description below.

The in-vehicle notification device 701 serving as a charge
processing device mounted in a vehicle communicates with a
notification station 730 via an inbuilt telephone unit 708 (described
below) and an antenna ANTt so that data is exchanged. Moreover, the
in-vehicle notification device 701 receives radio waves from satellites
via the GPS antenna ANTg, and recognizes the position and traveling
direction of the vehicle using an inbuilt GPS position measuring
device (720 - 726: described below) and displays this together with a
map indicating the area through which the vehicle is traveling. When
there are insufficient number of satellites whose waves are receivable
or when receiving waves from the satellites are impossible, the

insufficient information is supplemented by vehicle position
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calculation by multiplication of the traveling speed and detection of
the direction using a gyro. Alternatively, vehicle position recognition
can be performed.

Fig. 53 shows the structure of the in-vehicle notification device
701. As is seen in Fig. 53, direct current voltage +B from the battery in
the vehicle is constantly supplied to the in-vehicle notification device
701. A power supply circuit PSC supplies operating voltage to the
CPUs of the GPS information processing RCU 720 and the notification
control ECU 702. When the vehicle ignition switch IGsw is closed and
the vehicle power supply is turned on, the power supply circuit PSC
supplies operating voltage to all circuits of the in-vehicle notification
device 701.

The GPS position measuring device (720 - 728) is provided with a
receiving antenna ANTg, a GPS receiver 721, a GPS demodulator 722,
a display device 724, a piezoelectric vibrating gyro 725, an altitude
sensor 726, a GPS information processing ECU (Electronic Control
Unit) 720, an operating board 723, a map search engine 727, and a map
database 728. The 1.57542 GHz radio waves transmitted from each of
the GPS satellites are received by the GPS receiver 721 via the
receiving antenna ANTg, and the information contained in the radio
waves, namely, information such as a function indicating the orbit of
the satellites and the time and the like is demodulated by the GPS
demodulator 722, and input into the GPS information processing ECU
720.

The GPS information processing ECU 720 is a computer system
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= output interface (an electric or electronic circuit). The CPU generates
information indicating the position of its host vehicle (latitude,
longitude, altitude) based on the information transmitted from the
GPS satellites, and the search engine 727 reads map data of a page
(screen) that includes the position from the map database 728 and
displays this on the display device 724. The current position index that
also shows the direction of travel is also displayed as well as the
current position on the display device. The basic structures of the
reception antenna ANTg, the GPS receiver 721, the GPS demodulator
722, and the display device 724, as well as the basic operation of the
GPS information processing ECU 720 are the same as the structural
elements of known devices already available on the market.
However, in order to implement the present invention, a program

is added to the operating program of the GPS information processing
ECU 720 that performs the following. Namely, the current position
(ground position) of a vehicle (i.e. the in-vehicle notification device
701), the direction of travel, and the current time are transmitted to the
notification control ECU 702 in response to a data transmission request
from the notification control ECU 702. The notification control ECU
702 reads the transmitted charge area information and stores it in
memory. The charge area is then displayed in superposition (as a half-

tone dot meshing) in the area defined by the charge area information,

namely, the charge area on the map displayed on the display device

184



109%@& ()-'1"109%@3& ()- {||||||~_=''DI"109%& ()-#1"10%& ()-#@10% ()-Y 10
10 10, 9?7 109%& ()-!Nsl "109%& ()-3"D =!1SIt!109%& ()-'\1t!10%z& ()-S&L0% &Zlﬁ%
10 10 10L? 109 ()-LY+"109& ()- D3MPQ ~?4= 10z,L? 109%& ()- Y+" 1(ﬂ>/éi&:lki§- ;
10% . & ()- 109%& ()-! @1 109 ()- m'109%& ()- QRS]{gE=

10z!1s, "109& ()-:'s, "109& ()-:'!1Y"109& ()-!XY"109% ()-' 109 ()-G 10z
10287 ">

Analog signals output by the piezoelectric vibrating gyro 725 and
the altitude sensor 726 are each input into the GPS information
processing ECU 720, and the CPU of the ECU 720 reads the signals
after converting them into digital data via an A/D converter.
Information output from the GPS demodulator 722 and information
for controlling the GPS demodulator 722 is input into or output from
the CPU via the I/O port of the GPS information processing ECU 720.
The GPS information processing ECU 720 calculates three-dimensional
coordinates Ux, Uy, Uz of the position of its host vehicle with a “3
satellite position measuring calculation” or a “4 satellite position
measuring calculation”.

In the “3 satellite position measuring calculation”, in a
predetermined three dimension simultaneous equation three sets of
data received from three satellites are each substituted as parameters,
and by solving this simultaneous equation, any error in the clock on
the receiving side, latitude and longitude of the reception point, which
are unknown numbers, are determined. The altitude of the reception
point is determined, in this example, by calculation from the signal
output from the altitude sensor 726, and is substituted into the
simultaneous equation as known data. In the “4 satellite position
measuring calculation”, in a predetermined four demension
simultaneous equation four sets of data received from four satellites
are each substituted as parameters, and by solving this simultaneous

equation, any error in the clock on the receiving side, latitude,
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numbers, are determined. In addition, because any error in the clock
on the receiving side can be determined by performing the position
measuring calculation of any of these, the time of the internal clock can
be corrected based on this error information.

When the ground position information is calculated by GPS
position measurement, the GPS information processing ECU 720
calculates the direction in which the vehicle is traveling by a
comparison with the previously calculated ground position. On the
basis of this time calculated ground position, map data of the one page
(one screen) that includes the current position is read from the map
data memory 728 and is displayed on the display device 724. A current
position index that also shows direction of travel is displayed at the
current position on the display. In addition, when at least a portion of
the area defined by the charge area information, namely the charge
area, received from the notification control ECU 702 and saved in the
internal memory, is included in the area displayed on the display
device 724, the charge area is displayed in superposition (in half-tone
dot meshing) over the area on the display screen. This additional
display allows the driver to recognize area in which a charge is
applied on the display screen of the display device 724. The
notification control unit 702 is also a computer system centered
around a microprocessor (CPU) and provided with an input / output
interface (an electric or electronic circuit). The CPU is able to exchange

transmissions of various types of information with the notification
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modem 707. The extension serial input / output board 706 performs
the serial input and output of data, as well as serial / parallel
conversion input and output.

The voice of the driver that is input using the microphone MIC is
converted into digital data indicating letters of words via a voice
recognition unit 709, and is input into the CPU of the notification
control ECU 702. Furthermore, the CPU notifies (aurally informs) the
driver when necessary of messages (output information) using the in-
vehicle speaker SP via the voice synthesizing unit 710 and the
switching switch SW711. When voice data is output from the CPU, the
switching switch SW711 switches the between the in-vehicle audio and
the speakers SP to a connection between the voice synthesizing unit
710 and the speakers SP. At this time, the CPU simultaneously
displays the message conveyed to the driver by voice via the vehicle
speaker SP alphabetically on the display unit 704. As a result, the
driver is able to confirm a message from the CPU both aurally and
visually.

A card reader 705 for reading and writing data on an IC card CRD
is connected to the notification control ECU 702. When an IC card CRD
is inserted into a card insertion slot, the card reader 705 reads the data
stored on the card CRD and transmits it to the notification control
ECU 702. When the card reader 705 receives writing data from the
notification control ECU 702, it overwrites (i.e. replaces previous data

with this new writing data) this data in the IC card CRD. The
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102, 824108 Foliation stored on e 1 dardl is Shblwrtn Table 0. 1 the example
shown in Table 10, the amount for a single issue of a card is ¥10,000.
The balance of the card is ¥10,000 (i.e. the card is unused) and the card
ID allocated by the issuer of the card is MYCARO03. The classification
of the vehicle for which the card is applied for is a light vehicle and the
vehicle ID (in this example, the number displayed on the vehicle
number plate) is A123B568. The data in the charge table is for the
charge area which the driver requests (applies for) directly after the
issue of the card, and this data is written on the card by the issuer in
accordance with the driver’s application. If there is no such application

(i.e. writing request), then there is no such writing.

Table 10

Data stored on card

Item of information Content of information
Card ID MYCAROQ03
Card balance ¥10000
Vehicle classification Light vehicle
Vehicle ID A123B568
Charge table »-+(Table11)

An example of the data in a charge table is shown in Table 11. The
data of one set (one point) of the charge area information in Table 11 is
positional information indicating one point on an outline of the charge

area. When there are only date of two sets (data of two points), date of
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and the charge area is rectangular. An example thereof is shown in Fig.

58.
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10z6wij _@writing of the data sets, and the polygonal area that emerges when the
last point is joined with the first point indicates the charge area.
Because there are two sets of position (point) data in the example
shown in Table 11, the charge area is quadrangular (square). The toll
information is differentiated by time slot and by type of vehicle. The
term of validity of the table indicates the term of validity of the data.
The table valid area information shows an outline that is shaped
substantially the same as the charge area extended by approximately
600 meters outside the outline of a charge area prescribed in the charge
area information. When a plurality of charge areas are set, this table
valid area information is for allowing a charge table of a charge area
that is near to it to be selected in the vehicle.

The card issuing and toll settlement spots shown in Fig. 52 (card
issuing and toll settlement booths) 771 - 773 issue IC cards CRD. These
spots (service centers) are provided in locations that provide easy
access for a driver and that are as close as possible to areas where the
charge areas are set, such as in the vicinity of the notification station
730, in the catchment area of the notification station 730, outside the
catchment area of the notification station 730, or the like. For example,
they may be provided in local government buildings or branches
thereof in the area in which the charge area is set. In these spots,
new IC cards can be issued, lost or damaged cards can be
reissued, unpaid tolls (card balances in arrears) can be settled,

and prepaid deposits can be increased (i.e. card
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service operator or by an automatic machine. When these processings
are performed, the processing data is transmitted to the notification
station 730 via a public phone network and an exchange 760. In
accordance with the received processing data, the notification station
730 updates the data in the observation database WDB when a new
card is issued, a lost or damaged card is reissued, or a prepaid deposit
is increased, and updates the data in the arrears database CDB when
an unpaid toll is settled.

The structure of the notification station 730 is shown in Fig. 54. In
the notification station 730 there is a wireless communication device
731 that modulates transmission data from a controller 732 into radio
wave signals and sends it to an antenna 740, and also receives radio
waves via the antenna 740, demodulates the received data and feeds it
to the controller 732. The controller 732 is a computer system that is
centered around a microprocessor (MPU) and is provided with an
input / output interface. A terminal PC (a complete set comprising a
personal computer, display unit, keyboard, mouse, printer), a charge
database (memory) FDB, and an information control unit 733 are
connected to the controller 732. The arrears database CDB, the
observation database WDB, and the entry / exit vehicle database TDB
are connected to the information control unit 733.

A modem 734 is connected to the controller 732. The controller
732 is able to perform sound and data transmission with the control

center 50 (Fig. 52) via this modem and the public communication
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of the (CPU of the) notification control ECU 702. Fig. 55 will be looked
at first. The notification control ECU 702 waits for the ignition switch
IGsw to be closed (Si : H), and when the ignition switch is closed, the
notification control ECU 702 registers the data of the card CRD in its
internal memory via the card reader 705 (steps S1 to S4). If no card
CRD has been loaded, the notification control ECU 702 waits for a card
to be loaded and then registers the data of the card CRD in internal
memory. Note that, in the description below, inside the brackets the
word “step” has been omitted with only the step number and the letter
S denoted.

Next, the card balance in the read card data is displayed on the
display unit 704 (S5). Next, the notification control ECU 702 starts the
timer Tc for the time limit Tc (S6). A data transmission request is then
made to the GPS information processing ECU 720, and data of the
current position (ground position), the direction of travel, and the date
and time is received from the GPS information processing ECU 720
and written to internal memory. The charge area information in the
card data registered in internal memory is also sent to the GPS
information processing ECU 720 (57). When this charge area
information is received, the GPS information processing ECU 720 adds
the charge area display (half tone dot meshing ) to the corresponding
area of the map displayed on the display device 724 that corresponds

to the charge area indicated by the charge area information.

193



10 10 10> 10%&' ()-",!10%' ()- ! @"10%q& ()-9899;;;;; ;}rg\ =5&10%&’ ()-G 10
10 10y>3109%& ()-L."10%& ()-!NLZ"10%& ()-''1XLZ"100& ()-'": ; A22 AAAgal dipes2002
10 10 10f> 109%& ()- Y("10%& ()-'!6sn 109%& ()- ! Nsni 10%& ()- sm 109%& () -
AABDEF' G A<SHE=5!; " " 109%& () -""10%& () -!;

"109& ()-!X"10%z& ()-"10%& ()-S& 10%& ()-m G3HEH7H8HOHFHHIb@! ! X" 109%Mné&’

e, &1(()())/&2( )10%0@1? "ﬁ?ﬂll GG Gonst Of&Ege%ZsQ% ghecks whethgr the date

}8%8@9102/032& %egecen}gc{q%r Itile ](914§ 0 o?nN?a\t?grOlT }%Jr%%}e[ssmg ECU 720 are
within the period in which the table is valid in the charge table
registered in internal memory, or whether the current position
received from the GPS information processing ECU 720 is within the
area in which the table is valid (the table valid area) shown in the
information of the area in which the table is valid (the table valid area
information) in the charge table registered in internal memory (S8a). If
the date and time are outside the period in which the table is valid, or
if the current position is outside the area in which the table is valid,
then in this case, the charge table does not fit the current area.
Therefore, a charge table request is transmitted via the antenna ANTt
(59). At this time, the charge table request is transmitted together with
the vehicle ID and card ID in the card data, the direction date and the
position obtained from the GPS information processing ECU 720.
When the notification station 730 receives the charge table request, it
saves the card ID, the vehicle ID, the position, and the direction data in
internal memory, and transmits the charge table (Table 11) in the
charge database FDB (541 - 544 in Fig. 47).

When it receives this charge table, the notification control ECU

702 checks whether the date and time are within the period in which
the table is valid in the charge table, or whether the current position
received from the GPS information processing ECU 720 is within the
area in which the table is valid shown in the information of the area in

which the table is valid (S8b). If the date and time are within the

194



Z"10%& ()-s-1t3 Z2"10%"& ()-s-3 Z"10% & ()-s-!&

040% " & ()-!10% & () - UUU, UU3VCWN H=5 2002
10" @ N9G' 109%&' () - 9G' 10% & ()-! D' 10%& ()-"10%& () - S&10%& ()- 100 4 JUL
10"WZLZ] [ [a[b[c[g[uj _@ 10" Y% 10%& ()- 10z 10z 10z@>

1092 & ()-32"10%& ()-T1 "109& ()-3 "10%& ()-3q[f\\]]n "}*<j @&

Ol MR s PR s S bbb A i
the area in which the table is valid, the notification control means 702
registers (replaces with new data) the received charge table in internal
memory and in the IC card CRD (510 - S11).

Next, looking at Fig. 56, thereafter the notification control ECU
702 checks at the time cycle Tc whether the current position is within a
charge area indicated by the charge area information in the charge
table or outside the charge areas (512, S13, -+- 525 - 51 - 52 - 56 to S8a
- 512, 513). If it is outside a charge area, and if the direction of travel is
one that is approaching a charge area, then when the position is within
500 meters from the charge area, “charge area 500 meters ahead” is
displayed on the display device 704 along with charge table
information (Table 11; however, the charge area information and the
information of the area in which the table is valid are excluded). At the
same time, notification such as “charge area is 500 meters ahead” is
made by voice synthesis via the voice synthesizing unit 710 and the
speaker SP (S13 - S16 to S20). Moreover, when the current position is
within 400 meters from the charge area, the display “charge area 500
meters ahead” on the display device 704 is altered to “charge area 400
meters ahead”, and a notification of “charge area is 400 meters ahead”
is also made (S13 - 516 - 517 - 521 to 524).

Note that the charge area is displayed in superposition on the
map displayed on the display device 724 in the step 57 repeated in the
cycle Tc. Moreover, because the current position of the vehicle is

shown on the displayed map as a direction attached index, the driver
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can recognize the position of the vehicle relative to the charge area and
the direction of travel from the display on the display device 724.

> When the vehicle enters a charge area, the notification control
ECU 702 writes “1” in the register (internal memory) so as to show
that the vehicle has entered the area in which a charge is applied, and
clears the information showing that the vehicle is within 500 meters of
the charge area, and is within 400 meters of the charge area (RPF and
RPS data in the register) (527), and performs “charge processing”
(528).

In the charge processing (528), the notification control ECU 702
extracts the toll for the vehicle classification in the card data from the
charge tables registered in the internal register, and the card balance in
the card data in the internal memory is updated to a value reduced by
the amount of the toll, and also similarly updates the data of the IC
card CRD (528). The balance displayed (displayed in S5) on the
display unit 704 is also updated (529). The notification control ECU
702 then transmits the vehicle entry notification data showing that the
vehicle has entered the charge area to the notification station 730. At
this time, the vehicle ID and the card ID in the card data, as well as the
current direction and position obtained from the information
processing ECU 720, and the card balance are transmitted (S30). When
the notification station 730 receives this vehicle entry notification, the
card ID, the vehicle ID, the position, the direction, and the card
balance are saved in the internal memory, and the information in the

database is updated correspondingly to the contents of these sets of
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toll payment) (S31), and if the card balance is a negative value,
displays “insufficient payment - settlement required” on the display
device 704. Notification such as “card balance is insufficient. Please
settle debt” by voice synthesizer is also made using the voice
synthesizing unit 710 and the speaker SP (532).

After the above described “charge processing” has been executed
when a vehicle has entered the charge area, the data in the register
RAE is set at 1, therefore, because the routine proceeds from step 26 to
step 25, there is no repetition of the “charge processing” within the
same charge area. When the (position of the) vehicle departs from the
charge area, the notification control ECU 702 advances from step 512
to 513, and in step 514, the data in the register RAE is altered to 0 to
indicate an area outside the charge area. Vehicle departure notification
(i.e. that the vehicle has departed from the charge area) is then made to
the notification station (515). Namely, vehicle departure data showing
that the vehicle has departed from the charge area is transmitted to the
notification station 730. At this time, the vehicle ID and the card ID in
the card data, as well as the current direction and position obtained
from the GPS information processing ECU 720 are transmitted (515).
When the notification station 730 receives this vehicle departure
notification, the card ID, the vehicle ID, the position, and the direction

are saved in the internal memory, and the information in the database

is updated correspondingly to the contents of these sets of data. These
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After the vehicle departure notification (515), because the
direction in which the vehicle is traveling is now a direction moving
away from the charge area which the vehicle has just transited, the
notification control ECU 702 advances from step 516 to step 525, and
the relative distance notification relating to the charge area (517 to S24)
is not performed.

When the vehicle transits one charge area (the first charge area) as
described above and travels towards another charge area (the second
charge area), when the (current position of the) vehicle leaves the area
in which the table is valid that is indicated by the table valid area
information of the first charge table representing the first charge area,
the notification control ECU 702 moves from step S8a to S9 and
transmits a charge table request. This transmission wave is received by
a first notification station (530) addressed in the first charge area, and
the first notification station transmits the first charge table. When the
notification control ECU 702 receives the first charge table, in step S8b,
the charge table received is determined to be invalid. As a result, even
if the notification control ECU 702 receives the first charge table after
the vehicle has left the area in which the table is valid that is indicated
by the table valid area information of the first charge table
representing the first charge area, this is not written on the IC card
CRD or the internal memory.

When the (current position of the) vehicle enters the table valid

area of the second charge area, the notification control ECU 702 writes
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in internal memory and on the IC card CRD, and notification control is
performed in the manner described above according to the data.

As described above, when a vehicle reaches a point 500 meters
before a charge area, that fact is notified to the driver via the display
deivice 704 and the speaker SP, and information on the charge area is
displayed on the display device 704. In addition, a notification is again
made when the vehicle reaches a point 400 meters before the charge
area. Therefore, the driver has enough time decide whether or not to
enter a charge area, and has enough time to choose a detour route.

Fig. 57 shows an outline of the notification processing of the
controller 732 of the notification station 730 shown in Fig. 54. When the
notification control ECU 702 of the in-vehicle notification device 701 of
the vehicle transmits a charge table request in step S9 including the
card ID, the vehicle ID, the position, and the direction, the controller
732 of the notification station 730 receives the request and saves data
representing the card ID, vehicle ID, position, and direction in internal
memory, and in response to this request (541, S42), transmits a charge
table in the database FDB via the antenna 740 (S44). A search is then
made (545) via the control unit 733 as to whether or not the received
card ID or vehicle ID is the ID of a vehicle that has been in a collision,
or has been stolen, or whether the card is a problem card (i.e. lost or
damaged, stolen, scrapped through reissue, or illegally copied) stored
in the observation database WDB. If the card ID or vehicle ID is one of
the above, the card ID, the vehicle ID = vehicle No..., the contents of
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the problem, the current position (reception data), and the current time
are displayed on the terminal PC display unit and printed out as an
observation data set, and are also transmitted to the control center 750
and card issuing and toll settlement booths 771 to 773. These are able
to perform data registration or take action in accordance with the
content of the problem.

The notification control ECU 702 of the in-vehicle notification
device 701 transmits vehicle entry notification data showing that a
vehicle has entered a charge area. When the controller 732 of the
notification station 730 receives this, the controller 732 saves the card
ID, the vehicle ID, the current position, the direction, and the card
balance in internal memory, specifies the entry road (the entrance /
exit to the area) based on the position data, and increments by one the
number of vehicles that have entered at this entry road in the entry
and departure vehicle database TDB (S48). A check is then made as to
whether or not the card balance is negative (minus) (549). If the card
balance is negative, the data (card ID, vehicle ID, current position,
direction, and card balance) is supplied to the terminal PC and
displayed on the display and printed out. A check is then made via the
control unit 733 as to whether the card ID or vehicle ID are in the
arrears database CDB. If they are in the arrears database, the card
balance of the relevant item in the arrears database CDB is updated to
the new value. If they are not in the arrears database, this newly
acquired data (card ID, vehicle ID, current position, direction, and

card balance) is registered for the first time in the arrears database
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CDB (S50). The ID check and the like described above (545, 546) are
then performed.

The notification control ECU 702 of the in-vehicle notification
device 701 transmits vehicle departure notification data showing that a
vehicle has departed from a charge area. When the controller 732 of
the notification station 730 receives this (553), the controller 732 saves
the card ID, the vehicle ID, the current position and the direction in
internal memory, specifies the departure road (the entrance / exit to
the area) based on the position data, and increments by one the
number of vehicles that have departed at this departure road in the
entry and departure vehicle database TDB (S54). The ID check and the
like described above (545, S46) are then performed.

When the transmitted settlement data (the card ID, the vehicle ID
and the card balance) is sent from the card issuing and toll settlement
spots 771 to 773, if the received card balance is positive, the controller
732 erases the data of the relevant ID in the arrears database CDB
(erases the arrears register). If the card balance is still negative (minus),
the card balance of the relevant ID is updated to the received card
balance.

The data of the databases CDB, FDB, WDB, and TDB can be
controlled (i.e. read, transferred, output, written, and erased) by the
terminal PC and the control center 750. When the terminal PC or
control center 750 accesses the controller 732, the controller 732
performs data processing (i.e. reading, transferring, outputting,

writing, and erasure) in accordance with the instruction thereof (S58).
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The control center 750 is intended to carry out traffic control and
charge collection control inside and outside the charge area, as well as
observation and tracking of problem cards and vehicles. In order to
carry out traffic control, the control center 750 regularly, and when
appropriate, refers to the data in the vehicle entry and departure
database TDB, and calculates the number of vehicles present within
the charge area (the sum of the number of vehicles that have entered
each charge area minus the number of vehicles that have exited each
charge area) and differential values thereof (congestion trends, easing
trends) for predetermined time spots so as to ascertain the trends in
the traffic volume. The control center 750 publicly reports traffic
information over short time periods, and over long time periods
corrects or abolishes the charge tables. In the toll collection control, the
task of collecting an unpaid toll from (the owner of) the vehicle for
which the absolute value of the negative value of the card balance in
the arrears database CDB is the large is performed. Data of the
observation database WDB is used for finding problem cards and
vehicles.

An emergency notification switch is formed in an operation /
display board 703 connected to the notification control ECU 702 of the
in-vehicle notification device 701. When the driver operates this switch,
the notification control ECU transmits in a predetermined cycle
emergency data that includes the vehicle ID, the current position, and
the direction via the antenna ANTt. When it receives this, the

notification station 730 displays the fact that an emergency has
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occurred, the vehicle ID, the current position, and the direction on the
terminal PC and also prints out this information. It also transmits the
emergency data to the control center 750 (S51, S52).

The example described above is a charge system in which the
inner side of each interchange in a highway road network (i.e. on the
highway), intermediate points, specific areas in a surface road network,
and the like are set as charge areas, and a charge is made on vehicle
transiting these locations. However, the present invention is not
limited only to a charge system, and may also be implemented in a
traffic information system for reporting information on traffic
regulations in specific areas, or congestion information or the like, or
in an automatic notification system for giving guidance and warnings
(i.e. comments on areas, guidance, items of caution within an area,
entry prohibitions, danger warnings) relating to specific areas.

(Ninth Embodiment)

In the present embodiment, the present invention is applied to an
automatic charge system for performing the charge processing of a toll
facility (area in which a charge is applied) automatically. Note that,
because the present embodiment is substantially the same as the above
embodiments, the same portions are given the same descriptive
symbols and a detailed description thereof is omitted.

The conceptual structure according to the present embodiment is
the same as that structure shown in Fig. 52. Note that, in the present

embodiment, because the charge processing device 701 also functions

as a charge processing device incorporated into a vehicle, in the
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The in-vehicle charge device 701 serving as a charge processing

device incorporated into a vehicle communicates with the notification

station 730 via the in-built telephone unit 708 and the antenna ANTt so

as to exchange data therewith. Moreover, radio waves are received

from satellites via the GPS antenna ANTg enabling the position and

direction of travel of the vehicle to be recognized using the inbuilt GPS

position measuring device (720 to 728: described below), and these are

displayed together with a map displaying the area being transited.

When the number of receivable satellites is insufficient or when the

wave reception from the satellite is insufficient, the missing

information is supplemented by calculating the vehicle position by

detecting the direction using a gyro and estimating the traveling speed.

Alternatively, vehicle position recognition is performed.

Next, the in-vehicle charge device 701 will be described. Note that

the structure of the in-vehicle charge device 701 is the same as the

structure in Fig. 53. Direct current voltage +B from the battery in the

vehicle is constantly supplied to the in-vehicle charge device 701. A

power supply circuit PSC supplies operating voltage to the CPUs of
the GPS information processing ECU 720 and the charge control ECU

2. As a result, data is constantly held (stored) in the internal memory

of the CPU of the charge control ECU 702 and in the internal memory

that is outside the CPU but is inside the charge control ECU 702.

When the vehicle ignition switch (interruption instruction means)
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supply circuit PSC supplies operating voltage to all circuits of the in-
vehicle charge device 701. The opening of the ignition switch IGsw (Si
= L) instructs that the measuring of the length of time elapsed with the
vehicle staying inside the charge area is to be ended (interrupted). The
closing of the ignition switch IGsw (Si = H) instructs that the
measuring of the length of time elapsed with the vehicle staying inside
the charge area is to be continued.

The GPS position measuring device (720 - 728) is provided with a
receiving antenna ANTg, a GPS receiver 721, a GPS demodulator 722,
a display device 724, a piezoelectric vibrating gyro 725, an altitude
sensor 726, a GPS information processing ECU (Electronic Control
Unit) 720, an operating board 723, a map search engine 727, and a map
database 728. The 1.57542 GHz radio waves transmitted from each of
the GPS satellites are received by the GPS receiver 721 via the
receiving antenna ANTg, and the information contained in the radio
waves, namely, information such as a function indicating the orbit of
the satellites and the time and the like is demodulated by the GPS
demodulator 722, and input into the GPS information processing ECU
720. The GPS information processing ECU 720 is a computer system
based on mainly a microprocessor (CPU) and provided with almanac
data memory and memory for a data buffer as well as an input /
output interface (an electric or electronic circuit). The CPU generates
information indicating the position of its host vehicle (latitude,
longitude, altitude) based on the information transmitted from the
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GPS satellites, and the search engine 727 reads map data of a page
(screen) that includes the position from the map database 728 and
displays this on the display device 724. The current position index that
also shows the direction of travel is also displayed as well as the
current position on the display unit.

The basic structures of the reception antenna ANTg, the GPS
receiver 721, the GPS demodulator 722, and the display device 724, as
well as the basic operation of the GPS information processing ECU 720
are the same as the structural elements of known devices already
available on the market.

However, in order to implement the present invention, a program
is added to the operating program of the GPS information processing
ECU 720 that performs the following. Namely, the current position
(ground position) of a vehicle (i.e. the in-vehicle charge device 701),
the direction of travel, and the current time are transmitted to the
charge control ECU 702 in response to a data transmission request
from the charge control ECU 702. The charge control ECU 702 reads
the transmitted charge area information and stores it in internal
memory. The charge area is then displayed in superposition (as a half-
tone dot meshing) in the area defined by the charge area information,
namely, the charge area on the map displayed on the display device
724.

Analog signals output by the piezoelectric vibrating gyro 725 and
the altitude sensor 726 are each input into the GPS information
processing ECU 720, and the CPU of the ECU 720 reads the signals
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after converting them into digital data via an A/D converter.
Information output from the GPS demodulator 722 and information
for controlling the GPS demodulator 722 is input into or output from
the CPU via the I/O port of the GPS information processing ECU 720.

The GPS information processing ECU 720 calculates three-
dimensional coordinates Ux, Uy, Uz of the position of its host vehicle
with a “3 satellite position measuring calculation” or a “4 satellite
position measuring calculation”.

In the “3 satellite position measuring calculation”, in a
predetermined three dimension simultaneous equation three sets of
data received from three satellites are each substituted as parameters,
and by solving this simultaneous equation, any error in the clock on
the receiving side, latitude and longitude of the reception point, which
are unknown numbers, are determined. The altitude of the reception
point is determined, in this example, by calculation from the signal
output from the altitude sensor 726, and is substituted into the
simultaneous equation as known data. In the “4 satellite position
measuring calculation”, in a predetermined four dimension
simultaneous equation four sets of data received from four satellites
are each substituted as parameters, and by solving this simultaneous
equation, any error in the clock on the receiving side, latitude,
longitude, and altitude of the reception point, which are unknown
numbers, are determined. In addition, because any error in the clock
on the receiving side can be determined by performing the position

measuring calculation of any of these, the time of the internal clock can
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When the ground position information is calculated by GPS

\/

position measurement, the GPS information processing ECU 720
calculates the direction in which the vehicle is traveling by a
comparison with the previously calculated ground position. On the
basis of this time calculated ground position, map data of the one page
(one screen) that includes the current position is read from the map
data memory 728 and is displayed on the display device 724. A current
position index that also shows direction of travel is displayed at the
current position on the display. In addition, when at least a portion of
the area defined by the charge area information, namely the charge
area, received from the charge control ECU 702 and saved in the
internal memory is included in the area displayed on the display
device 724, the charge area is displayed in superposition (in half-tone
dot meshing) over the area on the display screen. This additional
display allows the driver to recognize area in which a charge is
applied on the display screen of the display device 724.

The charge control ECU 702 is also a computer system centered
around a microprocessor (CPU) and provided with an input / output
interface (an electric or electronic circuit). The CPU is able to exchange
transmissions of various types of information with the notification
station 730 via the antenna ANTY, the telephone unit 708, and the
modem 707. The extension serial input / output board 706 performs
the serial input and output of data, as well as serial / parallel

conversion input and output.
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converted into digital data indicating letters of words via a voice
recognition unit 709, and is input into the CPU of the charge control
ECU 702. Furthermore, the CPU notifies (aurally informs) the driver
when necessary of messages (output information) using the in-vehicle
speaker SP via the voice synthesizing unit 710 and the switching
switch SW711. When voice data is output from the CPU, the switching
switch SW711 switches the connection between the in-vehicle audio
and the speakers SP to a connection between the voice synthesizing
unit 710 and the speakers SP. At this time, the CPU simultaneously
displays the message conveyed to the driver by voice via the vehicle
speaker SP alphabetically on the display unit 704. As a result, the
driver is able to confirm a message from the CPU both aurally and
visually.

A card reader 705 for reading and writing data on an IC card CRD
is connected to the charge control ECU 702. When an IC card CRD is
inserted into a card insertion slot, and when the charge control ECU
702 requests a data transmission, the card reader 705 reads the data
stored on the card CRD and transmits it to the charge control ECU 702.
When the card reader 705 receives writing data from the charge
control ECU 702, it overwrites (i.e. replaces previous data with this
new writing data) this data in the IC card CRD.

The information stored on the IC card is shown in Table 12. In the
example shown in Table 12, the amount for a single issue of a card is

¥10,000. The balance of the card is ¥10,000 (i.e. the card is unused) and
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10%' (}he card ID allocated by the issuer of the card is MYCARO03. The

classification of the vehicle for which the card is applied for is a light
vehicle and the vehicle ID (in this example, the number displayed on
the vehicle number plate) is A123B568. The data in the charge table is
for the charge area which the driver requests (applies for) directly after
the issue of the card, and this data is written on the card by the issuer
in accordance with the driver’s application. If there is no such

application (i.e. a writing request), then there is no such writing.

Table 12

Data stored on card

Item of information | Content of information
Card ID MYCARO003
Card balance ¥10000
Vehicle classification Light vehicle
Vehicle ID A123B568
Charge table - ++(Table13)

Three examples of charge table data are shown in Tables 13, 14,
and 15. The charge table in the time units shown in Fig. 13 is used for
charging the vehicle in the charge area indicated by the charge area
information a toll that corresponds to the length of time that the
vehicle is inside the area except parking not parked. The charge table
in the distance units shown in Fig. 14 is used for charging a toll that

corresponds to the distance traveled by a vehicle inside an area. The
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charge table charging for each entry shown in Fig. 15 is used for

charging a toll that corresponds to the number of entries (uses).
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valid is for allowing a charge table of a charge area that is near to it to
be selected in the vehicle.

The card issuing and toll settlement spots (card issuing and toll
settlement booths) 771 - 773 (see Fig. 52) issue IC cards CRD. These

spots (service centers) are provided in locations that provide easy
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charge areas are set, such as in the vicinity of the notification station
730, in the catchment of the notification station 730, outside the
catchment area of the notification station 730, or the like. For example,
they may be provided in local government buildings or branches
thereof in the area in which the charge area is set. In these spots, new
IC cards can be issued, lost or damaged cards can be reissued, unpaid
tolls (card balances in arrears) can be settled, and prepaid deposits can
be increased (i.e. card balances increased) in accordance with the
wishes of a driver by a service operator or by an automatic machine.
When these processings are performed, the processing data is
transmitted to the notification station 730 via a public phone network
and an exchange 760. In accordance with the received processing data,
the notification station 730 updates the data in the observation
database WDB when a new card is issued, a lost or damaged card is
reissued, or a prepaid deposit is increased, and updates the data in the
arrears database CDB when an unpaid toll is settled.

The structure of the information station 730 is shown next. Note
that the structure of the information station 730 is the same as the
structure shown in Fig. 54. In the notification station 730 there is a
wireless communication device 731 that modulates transmission data
from a controller 732 into radio wave signals and sends it to an
antenna 740, and also receives radio waves via the antenna 740,
demodulates the received data and feeds it to the controller 732. The

controller 732 is a computer system that is centered around a
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computer, display unit, keyboard, mouse, printer), a charge database
(memory) FDB, and an information control unit 733 are connected to
the controller 732. The arrears database CDB, the observation database
WDB, and the entry / exit vehicle database TDB are connected to the
information control unit 733.

A modem 734 is connected to the controller 732. The controller
732 is able to perform sound and data transmission with the control
center 50 (Fig. 52) via this modem and the public communication
circuit exchange 760 (Fig. 52).

An outline of the charge control operation of the (CPU of the)
charge control ECU 702 is shown in Figs. 59 and 60. Fig. 59 will be
looked at first. The charge control ECU 702 waits for the ignition
switch IGsw to be closed (Si: H), and when the ignition switch is
closed, the charge control ECU 702 registers the data of the card CRD
in its internal memory via the card reader 705 (steps M1 to M4). If no
card CRD has been loaded, the charge control ECU 702 waits for a
card to be loaded and then registers the data of the card CRD in
internal memory. Note that, in the description below, inside the
brackets the word “step” has been omitted with only the step number
and the letter M denoted.

Next, the card balance in the read card data is displayed on the
display unit 704 (M5). Next, the charge control ECU 702 starts the

timer Tc for the time limit Tc (M6). A data transmission request is then
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made to the GPS information processing ECU 720, and data of the
current position (ground position), the direction of travel, and the date
and time is received from the GPS information processing ECU 720
and written to internal memory. The charge area information in the
card data registered in internal memory is also sent to the GPS
information processing ECU 720 (M7). When this charge area
information is received, the GPS information processing ECU 720 adds
the charge area display (half tone dot meshing) to the corresponding
area of the map displayed on the display device 724 that corresponds
to the charge area indicated by the charge area information.

Next, the charge control ECU 702 checks whether the date and
time received from the GPS information processing ECU 720 are
within the period in which the table is valid in the charge table
registered in internal memory, or whether the current position
received from the GPS information processing ECU 720 is within the
area in which the table is valid shown in the information of the area in
which the table is valid in the charge table registered in internal
memory (M8). If the date and time are outside the period in which the
table is valid, or if the current position is outside the area in which the
table is valid, then in this case, the charge table does not fit the current
area. Therefore, a charge table request is transmitted via the antenna
ANTt (M9). At this time, the charge table request is transmitted
together with the vehicle ID and card ID in the card data, the position
obtained from the GPS information processing ECU 720, and the

direction data. When the notification station 730 receives the charge
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table request, it saves the card ID, the vehicle ID, the position, and the
direction data in internal memory, and transmits the charge table
(Table 13, 14, or 15) in the charge database FDB (M41 - M44 in Fig. 61).

When it receives this charge table, the charge control ECU 702
checks whether the date and time are within the period in which the
table is valid in the charge table, or whether the current position
received from the GPS information processing ECU 720 is within the
area in which the table is valid shown in the information of the area in
which the table is valid (M10, M11). If the date and time are within the
period in which the table is valid, and if the current position is within
the area in which the table is valid, the charge control ECU 702
registers (replaces with new data) the received charge table in internal
memory and in the IC card CRD (M12).

Next, as seen in Fig. 59, thereafter the charge control ECU 702
checks at the time cycle Tc whether the current position is within a
charge area indicated by the charge area information in the charge
table or outside the charge areas (M13 to M34 - M1 to M11 - M13). If it
is outside a charge area, and if the direction of travel is one that is
approaching a charge area, then when the position is within 500
meters from the charge area, “charge area 500 meters ahead” is
displayed on the display device 704 along with charge table
information (however, the charge area information and the
information of the area in which the table is valid are excluded). At the
same time, notification such as “charge area is 500 meters ahead” is

made by voice synthesis via the voice synthesizing unit 710 and the
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speaker SP (M13 to M19).

Moreover, when the current position is within 400 meters from
the charge area, the display “charge area 500 meters ahead” on the
display unit 704 is altered to “charge area 400 meters ahead”, and a
notification of “charge area is 400 meters ahead” is also made (M13 to
M16 - M20 to M23).

Note that the charge area is displayed in superposition on the
map displayed on the display device 724 in the step M7 repeated in the
cycle Tc. Moreover, because the current position of the vehicle is
shown on the displayed map as a direction attached index, the driver
can recognize the position of the vehicle relative to the charge area and
the direction of travel from the display on the display unit 724.

When the vehicle enters a charge area, the charge control ECU 702
writes “1” in the register (internal memory) so as to show that the
vehicle has entered the area in which a charge is applied, and clears
the information showing that the vehicle is within 500 meters of the
charge area, and is within 400 meters of the charge area (RPF and RPS
data in the register) (13, 24, 25), and notifies the notification station 730
that a vehicle has entered the charge area (M26). At this time, an entry
report with data indicating the vehicle ID and the card ID in the card
data, as well as the current position and direction obtained from the
GPS information processing ECU 720, and the card balance attached
thereto is transmitted to the notification station 730. When the
notification station 730 receives this vehicle entry notification, the card

ID, the vehicle ID, the position, the direction, and the card balance are
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saved in the internal memory, and the information in the database that
corresponds to the contents of these sets of data is updated. These
contents are described below.

While the current position is inside the charge area, the charge
control ECU 702 repeatedly executes the “intermediate charge
processing” (M27) at a cycle Tc. In this “intermediate processing”
(M27), the toll information in the charge tables (= charge tables of the
IC card CRD) in internal memory is referred to and a check is made as
to whether the charge table is for a time charge (Table 13), for a
distance traveled (Table 14), or for a charge per transit (use) (Table 15).
If the charge table is for a charge per transit, the routine proceeds to
the next step M34.

When the charge table is for a time charge (Table 13), the toll
Ft/hour for the current time for the vehicle classification (light,
medium, heavy) registered in the IC card CRD is extracted from the
charge table and the time toll AFA for the time Tc (seconds) is
calculated as follows:

AFA = Tc (secs) x Ft / ¥3600.

The sum (RAF + AFt), the value RAF of the toll accumulation
thus far, as indicated by the data in the toll accumulation register RAF
allocated in the internal memory of the charge control ECU 702, is
calculated, and this sum (RAF + AFt) is updated in the toll
accumulation register RAF (M27). |

When the charge table is for a distance traveled charge (Table 14),
the toll Fd/Km for the current time for the vehicle type classification
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(light, medium, heavy) registered in the IC card CRD is extracted from

the charge table and the travel toll AFd for the time Tc (seconds) is

calculated as follows:

AFd = Tc (secs) x speed (KM /h) x Ft / ¥3600.

The sum (RAF + AFd), the value RAF of the toll accumulation
thus far, as indicated by the data in the toll accumulation register RAF
allocated in the internal memory of the charge control ECU 702, is
calculated, and this sum (RAF + AFd) is updated in the toll
accumulation register RAF (M27).

If the (current position of the) vehicle departs from the charge
area, the charge control ECU 702 advances from steps M13 and M14 to
step M28. Jj step M28, the data in the register RAE is altered to “0”
which indicates that the vehicle has left the charge area, and the
“charge deduction processing” (M29) is performed.

In the “charge deduction processing” (M29), the charge control
ECU firstly refers to the charge information in the charge table in
internal memory and checks whether or not the charge table is one for
when a charge is made for each single transit. If this is the case, the toll
that corresponds to the vehicle type classification in the card data in
the charge table is extracted and the card balance in the card data in
the internal memory is updated to a value from which this toll amount
has been deducted. In the same way, the data of the IC card CRD is
also updated. The data in the toll accumulation register RAF is then
cleared.

If the charge table is not one for when a charge is made for each
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single transit, the card balance in the card data in internal memory is
updated to a value from which the value of the toll accumulation
register RAF has been deducted. In the same way, the data of the IC
card CRD is also updated. The data in the toll accumulation register
RAF is then cleared.

Next, the charge control ECU 702 updates the balance displayed
(displayed in step M5) on the display device 704 (M30) and transmits
the vehicle departure notification data to the notification station 730.
At this time, the vehicle ID and the card ID in the card data, as well as
the current position and direction obtained from the GPS information
processing ECU 720, and the card balance are also transmitted (M31).
When it receives this vehicle departure notification, the notification
station 730 saves the card ID, the vehicle ID, the position, the direction,
and the card balance in internal memory, and the information in the
database is updated correspondingly to the contents of these sets of
data. These contents are described below.

The charge control ECU 702 checks whether or not the card
balance is a negative value (insufficient toll payment) (M32), and if the
card balance is a negative value, displays “insufficient payment -
settlement required” on the display device 704. Notification such as
“card balance is insufficient. Please settle debt” by voice synthesizer is
also made using the voice synthesizing unit 710 and the speaker SP
(M33).

After the vehicle departure notification (M31), because the

direction in which the vehicle is traveling is a direction away from the
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charge area just transited, the charge control ECU 702 advances from

step M15 to step M32 and does not execute the relative distance

notification for the charge area (M16 to M23).

When the vehicle transits one charge area (the first charge area) as

described above and travels towards another charge area (the second

charge area), when the (current position of the) vehicle leaves the area

in which the table is valid that is indicated by the table valid area

information of the first charge table representing the first charge area,

the charge control ECU 702 moves from step M8 to M9 and transmits a

charge table request. This transmission wave is received by a first

notification station (M30) addressed in the first charge area, and the

first notification station transmits the first charge table. When the

charge control ECU 702 receives the first charge table, the charge table

received in step M10 is determined to be invalid. As a result, even if

the charge control ECU 702 receives the first charge table after the

vehicle has left the area in which the table is valid that is indicated by

the table valid area information of the first charge table representing

the first charge area, this is not written on the IC card CRD or the

internal memory. When the (current position of the) vehicle enters the

table valid of the second charge area, the charge control ECU 702

writes the second charge table transmitted by an unillustrated second

notification station in internal memory and on the IC card CRD, and

notification control is performed in the manner described above

according to the data.

As described above, when a vehicle reaches a point 500 meters
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above described time toll charge table (Table 13) is applied, then when

the ignition key switch IGsw is open (Si = L: an interrupt instruction to

interrupt the timing for the charging), the charge control ECU 702

waits for the ignition key switch IGsw to be closed (Si = H: an

instruction for the timing for the charging), and does not perform the

“intermediate charge processing” of step M27 while waiting.

Therefore, the time the vehicle is parked inside the charge area does

not fall within the length of time the vehicle has stayed inside the

charge area for a charge amount for a two hour toll to be calculated.

Fig. 61 shows an outline of the notification processing of the

controller 732 of the notification station 730 (see Fig. 54). When the

charge control ECU 702 of the in-vehicle charge device 701 of the

vehicle transmits a charge table request in step M9 that includes the

card ID, the vehicle ID, the position, and the direction, the controller

732 of the notification station 730 receives the request and saves data

representing the card ID, vehicle ID, position, and direction in internal
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The charge control ECU 702 of the in-vehicle charge device 701

transmits vehicle departure notification data showing that a vehicle
has departed from a charge area. When the controller 732 of the
notification station 730 receives this, the controller 732 saves the card
ID, the vehicle ID, the current position, the direction, and the card
balance in internal memory, specifies the departure road (the entrance
/ exit to the area) based on the position data, and increments by one
the number of vehicles that have departed at this entry road in the
entry and departure vehicle database TDB (M48). A check is then

made as to whether or not the card balance is negative (minus) (M49).

If the card balance is negative, the data (card ID, vehicle ID, current
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The charge control ECU 702 of the in-vehicle charge device 701
transmits vehicle entry notification data showing that a vehicle has
entered a charge area. When the controller 732 of the notification
station 730 receives this (M53), the controller 732 saves the card ID, the
vehicle ID, the current position and the direction in internal memory,
specifies the entry road (the entrance / exit to the area) based on the
position data, and increments by one the number of vehicles that have
entered at this entry road in the entry and departure vehicle database
TDB (M54). The ID check and the like described above (M45, M46) are
then performed.

When the transmitted settlement data (the card ID, the vehicle ID
and the card balance) insert from the card issuing and toll settlement
spots 771 to 773, if the received card balance is positive, the controller
732 erases the data of the relevant ID in the arrears database CDB

(erases the arrears register). If the card balance is still negative (minus),
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performs data processing (i.e. reading, transferring, outputting,

writing, and erasure) in accordance with the instruction thereof (M58).

The control center 750 is intended to carry out traffic control and

charge collection control inside and outside the charge area, as well as

observation and tracking of problem cards and vehicles. In order to

carry out traffic control, the control center 750 regularly, and when

appropriate, refers to the data in the vehicle entry and departure

database TDB, and calculates the number of vehicles present within

the charge area (the sum of the number of vehicles that have entered

each charge area minus the number of vehicles that have exited each

charge area) and differential values thereof (congestion trends, easing

trends) for predetermined time spots so as to ascertain the trends in

the traffic volume. The control center 750 publicly reports traffic

information over short time periods, and over long time periods

corrects or abolishes the charge tables. In the toll collection control, the

task of collecting an unpaid toll from (the owner of) the vehicle for

which the absolute value of the negative value of the card balance in

the arrears database CDB is the largest is performed. Data of the

observation database WDB is used for finding problem cards and
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10T i dtor? vid 8 %ritkhna ANTt. When it receives this, the notification
station 730 displays the fact that an emergency has occurred, the
vehicle ID, the current position, and the direction on the terminal PC
and prints out this information. It also transmits the emergency data to
the control center 750 (M51, M52).

The embodiment described above is a charge system in which
charges are levied in area units in a road network, and it is possible to
set either a portion or all of a highway road network, or specific areas
of a general road network as charge areas and to charge vehicles that
transit those areas.. However, the present invention is not limited only
to a road network charge system, and may also be implemented in a
tourist area, an event area or the like as an entry fee collection system.
(Tenth Embodiment)

In the present embodiment, the present invention is applied to an
automatic charge system for performing the charge processing of a toll
facility (area in which a charge is applied) automatically. Note that,
because the present embodiment is substantially the same as the above
embodiments, the same portions are given the same descriptive

symbols and a detailed description thereof is omitted.
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the vehicle position by detecting the direction using a gyro and

estimating the traveling speed. Alternatively, vehicle position
recognition is performed.

Next, the in-vehicle charge device 701 will be described. Note that
the structure of the in-vehicle charge device 701 is the same as the
structure in Fig. 53. Direct current voltage +B from the battery in the
vehicle is constantly supplied to the in-vehicle charge device 701. A
power supply circuit PSC supplies operating voltage to the CPUs of
the GPS information processing ECU 720 and the charge control ECU
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closing of the ignition switch IGsw (Si = H) instructs that the
measuring of the length of time elapsed with the vehicle staying inside
the charge area is to be continued.

The GPS position measuring device (720 - 728) is provided with a
receiving antenna ANTg, a GPS receiver 721, a GPS demodulator 722,
a display device 724, a piezoelectric vibrating gyro 725, an altitude
sensor 726, a GPS information processing ECU (Electronic Control
Unit) 720, an operating board 723, a map search engine 727, and a map
database 728. The 1.57542 GHz radio waves transmitted from each of
the GPS satellites are received by the GPS receiver 721 via the
receiving antenna ANTg, and the information contained in the radio
waves, namely, information such as a function indicating the orbit of
the satellites and the time and the like is demodulated by the GPS
demodulator 722, and input into the GPS information processing ECU
720. The GPS information processing ECU 720 is a computer system

based on mainly a microprocessor (CPU) and provided with almanac
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traveling and the traveling speed based on a time series estimation
using the position information. The search engine 727 reads map data
of a page (one screen) that includes the position from the map
database 728 in accordance with the position information generated by
the CPU, and displays this on the display unit 724. The current
position index that also shows the direction of travel is displayed on
the current position on the display device.

The basic structures of the reception antenna ANTg, the GPS
receiver 721, the GPS demodulator 722, and the display device 724, as
well as the basic operation of the GPS information processing ECU 720
are the same as the structural elements of known devices already
available on the market.
However, in order to implement the present invention, a program

is added to the operating program of the GPS information processing
ECU 720 that performs the following. Namely, the current position
(ground position) of a vehicle (i.e. the in-vehicle charge device 701),
the direction of travel, the speed of travel, and the current time are
transmitted to the charge control ECU 702 in response to a data
transmission request from the charge control ECU 702. The charge

control ECU 702 reads the incoming charge area information
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CrPRAAS) controlling tié CBS demodulator 722 is input mto o output from
the CPU via the I/O port of the GPS information processing ECU 720.

The GPS information processing ECU 720 calculates three-
dimensional coordinates Ux, Uy, Uz of the position of its host vehicle
using a “3 satellite position measuring calculation” or a “4 satellite
position measuring calculation”.

In the “3 satellite position measuring calculation”, in a
predetermined three dimension simultaneous equation three sets of
data received from three satellites are each substituted as parameters,
and by solving this simultaneous equation, any error in the latitude
and longitude of the reception point, which are unknown numbers, as
well as in the clock on the receiving side is determined. The altitude of
the reception point is determined, in this example, by calculation from
the signal output from the altitude sensor 726, and is substituted into
the simultaneous equation as known data. In the “4 satellite position

measuring calculation”, in a predetermined four dimension
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position measurement, the GPS information processing ECU 720
calculates the direction in which the vehicle is traveling and the speed
at which the vehicle is traveling by a comparison with the previously
calculated ground position. On the basis of this time calculated ground
position, map data of the one page (one screen) that includes the
current position is read from the map data memory 728 and is
displayed on the display unit 724. A current position index that also
shows direction of travel is displayed at the current position on the
display. In addition, when at least a portion of the area defined by the
charge area information, namely the charge area, received from the
charge control ECU 702 and saved in the internal memory is included
in the area displayed on the display unit 724, the charge area is
displayed in superposition (in half-tone dot meshing) over the area on
the display screen. This additional display allows the driver to
recognize area in which a charge is applied on the display screen of the

display unit 724.
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the serial input and output of data, as well as serial / parallel
conversion input and output.

The voice of the driver that is input using the microphone MIC is
converted into digital data indicating letters of words via a voice
recognition unit 709, and is input into the CPU of the charge control
ECU 702. Furthermore, the CPU notifies (aurally informs) the driver
when necessary of messages (output information) using the in-vehicle
speaker SP via the voice synthesizing unit 710 and the switching
switch SW711. When voice data is output from the CPU, the switching
switch SW711 switches the connection between the in-vehicle audio
and the speakers SP to a connection between the voice synthesizing
unit 710 and the speakers SP. At this time, the CPU simultaneously
displays the message conveyed to the driver by voice via the vehicle
speaker SP alphabetically on the display unit 704. As a result, the
driver is able to confirm a message from the CPU both aurally and
visually.

A card reader 5 (read / write means) for reading and writing data
on an IC card CRD (storage means) is connected to the charge control

ECU 702. When an IC card CRD is inserted into a card insertion slot,
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and when the charge control ECU 702 requests a data transmission,
the card reader 705 reads the data stored on the card CRD and
transmits it to the charge control ECU 702. When the card reader 705
recejves writing data from the charge control ECU 702, it overwrites
(i.e. replaces previous data with this new writing data) this data in the
IC card CRD.

The information stored on the IC card is shown in Table 16. In the
example shown in Table 16, the amount for a single issue of a card is
¥10,000. The balance of the card is ¥10,000 (i.e. the card is unused) and
the card ID allocated by the issuer of the card is MYCARO003. The
classification of the vehicle for which the card is applied for is a light
vehicle and the vehicle ID (in this example, the number displayed on
the vehicle number plate) is A123B568. The data in the charge table is
for the charge area which the driver requests (applies for) directly after
the issue of the card, and this data is written on the card by the issuer

in accordance with the driver’s application. If there is no such

application (i.e. writing request), then there is no such writing.
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Table 16

Data stored on card

Item of information | Content of information
Card ID MYCARO003
Card balance ¥10000
Vehicle classification Light vehicle
Vehicle ID A123B568
Charge table -++(Table17)

Three examples of charge table data are shown in Tables 17, 18,
and 19. The charge table in the time units shown in Fig. 17 is used for
charging the x/fehicle in the charge area shown by the charge area
information a toll that corresponds to the length of time that the
vehicle is inside the area excepted parking not parked. The charge
table in the distance units shown in Fig. 18 is used for charging a toll
that corresponds to the distance traveled by a vehicle inside an area.
The charge table charging for each entry shown in Fig. 195 is used for

charging a toll that corresponds to the number of entries (times used).
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JUR+E rder of the writing of the data sets, and the polygonal area that
emerges when the last point is joined with the first point indicates the
charge area. Because there are two sets of position (point) data in the
examples shown in Tables 17 to 19, the charge area is quadrangular
(square). The toll information is differentiated by time slot and by type
of vehicle.

The term of validity of the table means the term of validity of the
data. The information of the area in which the table is valid shows an
outline that is shaped substantially the same as the charge area
extended by approximately 600 meters outside the outline of a charge
area prescribed in the charge area information. When a plurality of
charge areas are set, this information of the area in which the table is
valid is used to allow a charge table of a charge area that is near to it to
be selected in the vehicle.

The card issuing and toll settlement spots (card issuing and toll
settlement booths) 771 - 773 (see Fig 52) issue IC cards CRD. These

spots (service centers) are provided in locations that provide easy
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éﬂérge areas are set, such as in the vicinity of the notification station
730, in the area under the jurisdiction of the notification station 730,
outside the area under the jurisdiction of the notification station 730,
or the like. For example, they may be provided in local government
buildings or branches thereof in the area in which the charge area is set.
In these spots, new IC cards can be issued, lost or damaged cards can
be reissued, unpaid tolls (card balances in arrears) can be settled, and
prepaid deposits can be increased (i.e. card balances increased) in
accordance with the wishes of a driver by a service operator or by an
automatic machine. When these processings are performed, the
processing data is transmitted to the notification station 730 via a
public phone circuit and an exchange 760. In accordance with the
received processing data, the notification station 730 updates the data
in the observation database WDB when a new card is issued, a lost or
damaged card is reissued, or a prepaid deposit is increased, and
updates the data in the arrears database CDB when an unpaid toll is
settled.

The information station 730 will be described next. Note that the
structure of the information station 730 is the same as the structure
shown in Fig. 54. In the notification station 730 there is a wireless
communication device 731 that modulates transmission data from a
controller 732 into radio wave signals and sends it to an antenna 740,
and also receives radio waves via the antenna 740, demodulates the

received data and feeds it to the controller 732. The controller 732 is a
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computer system that is centered around a microprocessor (MPU) and
is provided with an input / output interface. A terminal PC (a
complete set comprising a personal computer, display unit, keyboard,
mouse, printer), a charge database (memory) FDB, and an information
control unit 733 are connected to the controller 732. The arrears
database CDB, the observation database WDB, and the entry / exit
vehicle database TDB are connected to the information control unit
733.

A modem 734 is connected to the controller 732. The controller
732 is able to perform sound and data transmission with the control
center 50 (Fig. 52) via this modem and the public communication
circuit exchange 760 (Fig. 52).

An outline of the charge control operation of the (CPU of the)
charge control ECU 702 is shown in Figs. 62 and 630. Fig. 62 will be
looked at first. The charge control ECU 702 waits for the ignition
switch IGsw to be closed (Si: H), and when the ignition switch is
closed, the charge control ECU 702 registers the data of the card CRD
in its internal memory via the card reader 705 (steps P1 to P4). If no
card CRD has been loaded, the charge control ECU 702 waits for a
card to be loaded and then registers the data of the card CRD in
internal memory. Note that, in the description below, inside the
brackets the word “step” has been omitted with only the step number
and the letter P denoted.

Next, the card balance in the read card data is displayed on the
display unit 704 (P5). Next, the charge control ECU 702 starts the timer
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ECU 720 and written to internal memory (M7).

Next, the charge control ECU 702 checks whether the date and

time received from the GPS information processing ECU 720 are

within the period in which the table is valid in the charge table

registered in internal memory, or whether the current position

received from the GPS information processing ECU 720 is within the

area in which the table is valid shown in the information of the area in

which the table is valid in the charge table registered in internal

memory (P8). If the date and time are outside the period in which the

table is valid, or if the current position is outside the area in which the

table is valid, then in this case, the charge table does not fit the current

area. Therefore, a charge table request is transmitted via the antenna

ANTt (P9). At this time, the charge table request is transmitted

together with the vehicle ID, the balance (credit information), and card

ID in the card data, as well as the current position (ground position)

and the movement direction data obtained from the GPS information

processing ECU 720. When the notification station 730 receives the

charge table request, it saves the card ID, the balance, and the vehicle

ID, the current position, and the movement direction in internal

memory at the card ID address, and transmits the charge table (Table
17,18, or 19) in the charge database FDB (P41 - P44 in Fig. 68).
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registers (replaces with new data) the received charge table in internal
memory and in the IC card CRD (P12). Interruption of the reception is
also permitted (P13). The “reception interruption” is executed in reply
when a radio wave signal arrives in the antenna ANTt, and an
unillustrated receiver in the telephone unit 708 generates a
transmission arrival signal showing that a transmission has arrived (i.e.
that it has received a signal). The contents thereof are described below
with reference made to Fig. 67. When permission is given to interrupt
reception, the charge control ECU 702 supplies charge area
information from the charge tables to the GPS information processing
ECU 720 (P14). When it receives this charge area information, the GPS
information processing ECU 720 adds the charge area display (half
tone dot meshing) to the corresponding area of the map displayed on
the display unit 724 that corresponds to the charge area indicated by
the received charge area information.

Next, as seen in Fig. 63, thereafter the charge control ECU 702

checks at the time cycle Tc whether the current position is within a
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meters from the charge area, “charge area 500 meters ahead” is
displayed on the display unit 704 along with charge table information
(however, the charge area information and the information of the area
in which the table is valid are excluded). At the same time, notification
such as “charge area is 500 meters ahead” is made by voice synthesis
via the voice synthesizing unit 710 and the speaker SP (PA13 to P19).

Moreover, when the current position is within 400 meters from
the charge area, the display “charge area 500 meters ahead” on the
display unit 704 is altered to “charge area 400 meters ahead”, and a
notification of “charge area is 400 meters ahead” is also made (P13A to
P16 - P20 to P23).

Note that the charge area is displayed in superposition on the
map displayed on the display device 724 in the step P14 repeated in
the cycle Tc. Moreover, because the current position of the vehicle is
shown on the displayed map as a direction attached index, the driver
can recognize the position of the vehicle relative to the charge area and
the direction of travel from the display on the display device 724.

When the vehicle enters a charge area, the charge control ECU 702
writes “1” in the register (internal memory) so as to show that the
vehicle has entered the area in which a charge is applied, and clears

the information showing that the vehicle is within 500 meters of the
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charge area, and is within 400 meters of the charge area (RPF and RPS
data in the register) (PA13, P24, P25), and notifies “vehicle the entry”
to the notification station 730, namely, notifies that a vehicle has
entered the charge area (P26). At this time, a vehicle entry notification
is transmitted to the notification station 730 with the data representing
each of the vehicle ID, the balance, and card ID, as well as the date and
time, the current position, and the movement direction data obtained
from the GPS information processing ECU 720 attached thereto. When
the notification station 730 receives this vehicle entry notification, it
saves the date and time, the card ID, the balance, the vehicle ID, the
position, and the direction in internal memory, and creates a control
station movement history table corresponding to the card ID in the
vehicle entry and departure database TDB in which it writes the above
data.

The charge control ECU 702 next executes “vehicle entry

processing” (P27). The contents thereof are shown in Fig. 64. Firstly, a
one minute timer for setting the sampling cycle of the movement
history data is started (P271). Next, the integral distance register, the
fractional distance register, the integral distance register, the fractional
distance register, and the movement history table are cleared (I272).
Thereafter, the time, balance, position, distance traveled (the data in
the integral distance register and fractional distance register), the
length of time of stay (the data in the integral time register and
fractional time register), the state of the card reader 705 (i.e. ready:

normal, not ready: abnormal), the existence or otherwise of a card
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CRD loaded in the card reader 705, and the state of the GPS (i.e.
whether or not position data has been generated) are written in the
movement history table. Note that, as is described below, after the
writing, this writing is performed in cycles of one minute while the
vehicle is in the charge area. One example of the movement history

table is shown in Table 20.
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Fig. 63 will now be referred to again. After a vehicle has entered a
charge area and notification of a “vehicle entry” is transmitted to the
notification station 730, the charge control ECU 702 repeatedly
performs the “intermediate processing” (P28) at the cycle Tc while the
vehicle is inside the charge area. The contents of this “intermediate
processing” (P27) are shown in Fig. 65.

When the routine advances to the “intermediate processing” (P27)
shown in Fig. 65, the charge control ECU 702 firstly updates the data
of the fractional time register (fractional value) to a value larger by the
amount of the elapsed time Tc (P281). It then checks whether the
updated fractional value is now greater than one minute (P282). If it is
greater than one minute, the data in the integral time register is
incremented by one, and the data of the fractional time register is
updated to a value that is smaller by one minute (P283). Next, the
distance traveled during the time Tc, namely,

Dc = Tc (seconds) x speed (Km / h) / 3600) (Km)

is calculated (P285). The data of the fractional distance register
(fractional value) is then updated to a value larger by the amount of
the distance traveled Dc during Tc (P285). A check is then made as to
whether the updated fractional value is now greater than one
kilometer (P286). If it is greater than one kilometer, the data in the
integral distance register is incremented by one, and the data of the
fractional distance register is updated to a value that is smaller by one
kilometer (P287).

A check is next made as to whether the one minute timer shows
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the time over (P288). If the time has elapsed, the one minute timer is
restarted (P289), and the time, balance, position, distance traveled (the
data in the integral distance register and fractional distance register),
the length of stay (the data in the integral time register and fractional
time register), the state of the reader (i.e. ready: normal, not ready:
abnormal), the existence or otherwise of a card (i.e. loaded or not
loaded), and the state of the GPS (i.e. whether or not position data has
been generated) at that instant are written (P290). By repeating this
intermediate processing (P28), and by writing data to the movement
history table at one minute cycles, data indicating the state at one
minute intervals is stored in the movement history table, as is shown
in Table 20.

Fig. 63 will now be looked at once again. When the (current
position of the) vehicle departs from the charge area, the charge
control ECU 702 advances from steps PA13 and PA14 to step P29
where the data of the register RAE is altered to “0” to indicate that the
vehicle is outside the charge area and the “vehicle departure
processing” (P30) is performed. The contents of the “vehicle departure
processing” (P30) are shown in Fig. 66. In the same way as the above
“intermediate processing” (P28), the “vehicle departure processing”
(P30) accumulates the timing values of the elapsed time during the
period Tc (P301 to 303) and accumulates the traveling distances of the
distance traveled during the time Tc (P305 to 307), and writes the final
history inside the area in the movement history table (P308).

Referring again to Fig. 63, when the above “vehicle departure
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processing” (P30) has ended, the charge control ECU 702 transmits

“vehicle departed”, which means that the vehicle has left the charge

area, to the notification station 730 (P31). At this time, the vehicle ID,

the balance and the card ID in the card data, as well as the data of the

movement history table are also transmitted to the notification station

730. The notification station 730 adds the received history data to the

control history table of the vehicle entry and departure database TDB,

which table was allocated to the card ID at the time of the “vehicle

entry”, and checks the charge process state. These contents are

described below.

After the vehicle departure notification (P31), because the

direction in which the vehicle is traveling is now a direction moving

away from the charge area which the vehicle has just transited,

the

notification control ECU 702 advances from step P15 to step P32, and

the relative distance notification relating to the charge area (P16 to

P23) is not performed.

When the vehicle transits one charge area (the first charge area) as

described above and travels towards another charge area (the second

charge area), when the (current position of the) vehicle leaves the area

in which the table is valid that is indicated by the table valid area

information of the first charge table representing the first charge area,

the charge control ECU 702 moves from step P8 to P9 and transmits a

charge table request. This transmission wave is received by a first

notification station (S30) addressed in the first charge area, and the

first notification station transmits the first charge table. When the
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charge control ECU 702 receives the first charge table, the charge table
received in step SP10 is determined to be invalid. As a result, even if
the charge control ECU 702 receives the first charge table after the
vehicle has left the area in which the table is valid that is indicated by
the table valid area information of the first charge table representing
the first charge area, this is not written on the IC card CRD or the
internal memory. When the (current position of the) vehicle enters the
table valid area of the second charge area is valid, the charge control
ECU 702 writes the second charge table transmitted by an
unillustrated second notification station in internal memory and on the
IC card CRD, and charge control is performed in the manner described
above according to the data.

As described above, when a vehicle reaches a point 500 meters
before a charge area, that fact is notified to the driver via the display
unit 704 and the speaker SP, and information on the charge area is
displayed on the display unit 704. In addition, a notification is again
made when the vehicle reaches a point 400 meters before the charge
area. Therefore, the driver has enough time to decide whether or not to
enter a charge area, and has enough time to choose a detour route.

The check in step P1 as to whether or not the ignition key switch
IGsw is closed (Si = H) is intended to determine whether or not the
vehicle is parked. When the vehicle enters a charge area in which the
time toll charge table (Table 17) is applied, then when the ignition key
switch IGsw is open (Si = L: an interrupt instruction to interrupt the

timing for the charging), the charge control ECU 702 waits for the
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ignition key switch IGsw to be closed (Si = H: an instruction for the
timing for the charging), and does not perform the “intermediate
processing” of step P28 while waiting. Therefore, the time that the
vehicle is parked inside the charge area does not fall within the length
of time that the vehicle has stayed inside the charge area in order for a
charge amount for a time toll to be calculated.

When the notification station 730 receives the charge table request
from the in-vehicle charge device 701, it transmits a “charge table” to
the ID. Furthermore, in a fixed cycle of approximately several minutes,
it transmits a “charge request” to all vehicle. It then transmits a
“movement history request” either in a fixed cycle of approximately
several minutes or in an irregular cycle to each ID in sequence, and
collects the data of the movement history tables from each ID.
Moreover, when a “vehicle departure” notification is received, when
there is uncharged traveling distance or staying time, a charge request
is transmitted to the ID of the charge device ID (card ID) that supplied
the “vehicle departure” notification. Furthermore, a check for errors in
the charge processing is made when the “vehicle departure”
notification is received and, if charge errors are discovered, these are
pointed out and message data urging measures to deal with them is
transmitted to the relevant.

Fig. 67 shows the contents of “reception interruption 1” DRI1
executed by the charge control ECU 702 as a response when a radio
wave signal arrives in the antenna ANTt, and an unillustrated receiver

in the telephone unit 708 generates a transmission arrival signal
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showing that a transmission has arrived (i.e. that it has received a

signal). When the charge control ECU 702 proceeds to the reception
interruption DRI1, it checks whether address belongs to the host card

ID (received date is for the own card ID)(including when all vehicles

are specified) (P402). If this is the case, a determination is made as to
whether the received data is a charge request, a movement history

request, a charge table, or a message (P403).

If the received data is a charge request, then if the charge table of
the card CRD is one for charging for each entry (Table 19), the charge
control ECU 702 extracts the toll corresponding to the vehicle type
classification from among the card data, and updates the card balance
in the card data in internal memory to a value from which the toll
amount has been deducted (P404, P405). In the same way, the data of
the IC card CRD is also updated, and the updated balance is displayed
on a display unit. A check is then made as to whether or not the card
balance is a negative value (insufficient toll payment, and if the card
balance is a negative value, displays “insufficient payment ~
settlement required” on the display device 704. Notification such as
“card balance is insufficient. Please settle debt” by voice synthesizer is
also made using the voice synthesizing unit 710 and the speaker SP
(P413). If the charge table of the card CRD is one for charging for
distance traveled (Table 18), the charge control ECU 702 extracts the
toll per kilometer corresponding to the vehicle type classification from

among the card data in the charge table, multiplies this by the value of

the integral distance register, and updates the card balance in the card
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data in internal memory to a value from which the obtained value has
been deducted (P406, P407). The integral distance register is then
cleared (P408) and, in the same way, the data of the IC card CRD is
also updated, and the updated balance is displayed on a display unit
(P413).

If the charge table of the card CRD is one for charging for length
of time of stay (Table 17), whether value of the date in the integral time
register is more than or equal to 60 (1 hour) is checked (P410). If value
of the date in the integral time register is more than or equal to 60 (1
hour), toll per unit time corresponding to the vehicle type
classification from among the card data in the charge table is extracted,
and updates the card balance in the card data in internal memory to a
value from which the obtained value has been deducted (P409~P411).
The integral time register is then updated to a value from which 60 has
been deducted (P412), and, in the same way, the data of the IC card
CRD is also updated, and the updated balance is displayed on a
display unit (P413).

When the received data is a “movement history request”, the
charge control ECU 702 transmits the data in the movement history
table to the notification station 730 (P414), and the movement history
table is cleared (P415). When the received data is a “charge table”, the
routine advances to the updating of the card data explained in step
P12 above (Fig. 62). If the received data is a “message”, that message is
displayed on a display and reported by voice synthesis.

If the charge table is for charging for each entry, then when a
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charge request is transmitted, the notification station 730 writes that
the charge has been completed in the control station movement history
table generated for each card ID in the vehicle entry and departure
database TDB at the time the “vehicle entry” notification is made, and
thereafter, charge requests are transmitted only to those ID at which
no charge completion has been written, and no charge request is
transmitted to the charge completed IDs. If the charge table is for
charging for distance traveled, the notification station 730 transmits
charge requests repeatedly to all IDs in a cycle of several minutes or in
an irregular cycle. When the value of the integral distance register is
greater than or equal tol (Km), the charge device that receives the
charge request performs charge processing by multiplying that value
by the toll per kilometer, and then clears the integral distance register.
Therefore, each time the notification station 730 generates a charge
request, the charge device only performs charge processing for the
integral value (kilometer units) portion from among the distance
traveled from the time the previous charge request was received until
the current charge request is received. Fraction distance is handled
next. In the same wayj, if the charge table is for charging for length of
stay, the notification station 730 transmits charge requests repeatedly
to all IDs in a cycle of several minutes or in an irregular cycle. When
the value of the integral time register is greater than or equal to 60 (1
hour), the charge device that receives the charge request performs
charge processing for the toll for periods of one hour, and then

updates the data in the integral time register to a value that is smaller
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by 60 minutes. Therefore, each time the notification station 730
generates a charge request, the charge device only performs charge
processing for the integral time portion from among the time lapsed
since the time the previous charge request was received until the
current charge request is received. Fraction time is handled next.

In the case of a “vehicle departure”, because the timing thereof
and the timing of the charge request do not match, even if the charge
table is for charging in distance units or time units, it is possible for
there to be a “vehicle departure” when there is an integral distance or
integral time to be charged. When the notification station 730 receives
a “vehicle departure” notification, it checks the integral distance data
or the integral time data, and if that is greater than or equal to 1 (Km)
or 60 (1 hour), it transmits a charge request to the ID that made the
notification of the “vehicle departure”.

Fig. 68 shows the contents of interrupt processing of the controller
unit 732 of the notification station 730. This interrupt processing DRI2
is executed in response to the arrival of a message in the modem unit
734 or the detection of the arrival (incoming) a radio wave signal in the
antenna 740 in the communication device 731. When the incoming
message is received, if the message is from the charge control ECU 702
of the in-vehicle charge device 701 of a vehicle, the unit 732 receives
the message (P42), and, if it is a charge table request, saves the data
indicating the date and time, the card 1D, the balance, the vehicle ID,
the position, and the direction that is attached to the message in

internal memory, and, in response to the request, transmits the charge
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tables in the database FDB via the antenna 740 (P41 to P44). A search is
then made (P45) via the control unit 733 as to whether or not the
received card ID or vehicle ID is the ID of a vehicle that has been in a
collision, or has been stolen, or whether the card is a problem card (i.e.
lost or damaged, stolen, scrapped through reissue, or illegally copied)
stored in the observation database WDB. If the card ID or vehicle ID is
one of the above, the card ID, the vehicle ID = vehicle No..., the
contents of the problem, the current position (reception data), and the
current time are displayed on the terminal PC display unit and printed
out as an observation data set, and are also transmitted to the control
center 750 and card issuing and toll settlement booths 771 to 773.
These establishments are able to perform data registration or take
action in accordance with the content of the problem.

The charge control ECU 702 of the in-vehicle charge device 701
transmits vehicle departure notification data showing that a vehicle
has departed from a charge area. When the controller 732 of the
notification station 730 receives this, the controller 732 saves the date
and time, the card ID, the vehicle ID, the current position, the distance
traveled (the portion that has not been charge processed), the length of
time of stay (the portion that has not been charge processed), the
direction, and the card balance in internal memory. When the charge
table is for charging for distance traveled, the controller 732 checks
whether or not the distance traveled is greater than or equal to one
kilometer and, if the distance is greater than or equal to one kilometer,

transmits a charge request to the card ID. When the charge table is for
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charging for length of time of stay, the controller 732 checks whether
or not the length of time of stay is greater than or equal to sixty
minutes and, if the length of time of stay is greater than or equal to
sixty minutes, transmits a charge request to the card ID. A check is
then made as to whether or not there is any usage error information
for the charge device in the history table on the control side (the
control history table) at the relevant ID in the vehicle entry and
departure database TDB, or whether or not the card balance is
negative (minus). If there is no usage error information and if the card
balance is positive, the history table on the control side at the relevant
ID is erased. Note that the usage error information is written in the
control history tables in the “Toll collection and movement history
collection” CRC (Fig. 69) described below, based on the history data in
the control history table when that shows a usage error. Next, a
departure road (area entry / exit) is specified based on the position
data, and the number of departed vehicles at the relevant departure
road in the vehicle entry and departure database TDB is incremented
by one (P48).

If the card balance is negative (-), this data (card ID, vehicle ID,
current position, direction, and card balance) is supplied to the
terminal PC and displayed on the display and printed out. A check is
then made via the control unit 733 as to whether the card ID or vehicle
ID are in the arrears database CDB. If they are in the arrears database,
the card balance of the relevant item in the arrears database CDB is

updated to the new value. If they are not in the arrears database, this
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newly acquired data (card ID, vehicle ID, current position, direction,
and card balance) is registered for the first time in the arrears database
CDB (P49, P50). The ID check and the like described above (P45, P46)
are then performed.

An emergency notification switch is formed in an operation /
display board 703 connected to the charge control ECU 702 of the in-
vehicle charge device 701. When the driver operates this switch, the
charge control ECU transmits in a predetermined cycle emergency
data that includes the vehicle ID, the current position, and the
direction via the antenna ANTt. When it receives this, the notification
station 730 displays the fact that an emergency has occurred, the
vehicle ID, the current position, and the direction on the terminal PC
and prints out this information. It also transmits the emergency data to
the control center 750 (P51, P52).

The charge control ECU 702 of the in-vehicle charge device 701
transmits vehicle entry notification data showing that a vehicle has
entered a charge area: When the controller 732 of the notification
station 730 receives this (P53), the controller 732 generates the control
movement history table addressed at the card ID of the in-vehicle
charge device 701 in the vehicle entry / departure database TDB, and
writes therein the received date and time, the balance, the position, the
distance traveled (0), the length of time of stay (0), the state of the
reader, the existence or otherwise of a card, and the state of the GPS. It
then specifies the entry road (the entrance / exit to the area) based on

the position data, and increments by one the number of vehicles that
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have entered at this entry road in the entry and departure vehicle
database TDB (P54). The ID check and the like described above (P45,
P46) are then performed.

When the transmitted settlement data (card ID, vehicle ID, and
card balance) arrives from the card issuing and toll settlement spots
771 to 773, if the received card balance is positive, the controller 732
erases the data of the relevant ID in the arrears database CDB (erases
the arrears register). If the card balance is still negative (minus), the
card balance of the relevant ID is updated to the received card balance
(P41, P55 to P57).

The data of the databases CDB, FDB, WDB, and TDB can be
controlled (i.e. read, transferred, output, written, and erased) by the
terminal PC and the control center 750. When the terminal PC or
control center 750 accesses the controller 732, the controller 732
performs data processing (i.e. reading, transferring, outputting,
writing, and erasure) in accordance with the instruction thereof (P58).
The control center 750 is intended to carry out traffic control and
charge collection control inside and outside the charge area, as well as
observation and tracking of problem cards and vehicles. In order to
carry out traffic control, the control center 750 regularly, and when
appropriate, refers to the data in the vehicle entry and departure
database TDB, and calculates the number of vehicles present within
the charge area (the sum of the number of vehicles that have entered
minus the number of vehicles that have exited at enterence and exit of

each charge area) and differential values thereof (congestion trends,
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easing trends) for predetermined time spots so as to ascertain the
trends in the traffic volume. The control center 750 publicly reports
traffic information over short time periods, and over long time periods
corrects or abolishes the charge tables. In the toll collection control, the
task of collecting an unpaid toll from (the owner of) the vehicle for
which the absolute value of the negative value of the card balance in
the arrears database CDB is the largest is performed. Data of the
observation database WDB is used for finding problem cards and
vehicles.

The controller unit 732 of the notification station 730 executes the
“Toll collection and movement history collection” CRC shown in Fig.
69 in a fixed cycle when the reception interruption 2 (DRI2) do not
start up. When the routine advances to this processing, the unit 732
transmits charge requests via the communication device 731 and the
antenna 740 at a toll collection timing that is set either in a fixed cycle
(of approximately several minutes) or in a cycle that is not fixed but
does have a pitch of approximately several minutes in order to make it
more difficult for a fraudulent user to avoid a charge (P61, P62).
Furthermore, at a movement history collection timing that is set either
in a fixed cycle or in a non-fixed cycle, in the same way as above,
movement history data requests are transmitted in sequence to each ID
for which ID a control movement history table is generated in the
vehicle entry / departure database TDB. The movement history data
of each ID is received in sequence and written in the movement history

table on the control side at each ID (P64 to P70). Namely, control side
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movement history tables of each ID are generated in “vehicle entry”

date and time sequence in the vehicle entry and departure database

TDB. The movement history data request is transmitted to the ID

address having the earliest date and time (P64, P65), and the timer Tw

is started (P66). A reply (i.e. the history table on the movement side) is

then awaited from the ID (P57, P68) until the time on the timer is up. If

areply is received, it is added to the movement history table on the

control side in the ID address (P69). Once this is completed, or if time

is up on the timer without a reply being received, a movement history

data request is transmitted to the ID address having the next earliest

writing date and time. (P70, P65). In this way, when data requests and

reception (namely, polling) has been completed for all IDs in which

control side movement history tables are generated in the vehicle entry

and departure database TDB, a check is made as to whether or not

there are any charge device usage errors in each ID (card ID) (P71),

based on the data of the control side movement history tables at each

ID in the vehicle entry and .departure database TDB.

Namely, for example, immediately after an ID (charge device 1)

has made a “vehicle entry” into a charge area, data (date and time,

balance, position and direction) at the time of “vehicle entry”, namely,

data that has been transmitted to the notification station 730 in step

P26 in Fig. 63, is present in (the first column of) the control side

movement history table of the ID address until the first movement

history collection is performed. Moreover, in the first movement

history collection, when the history data shown in Table 20, for
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error information is written in the control side movement history table.
Moreover, a check is made as to whether there are any changes or any
lack of changes that do not occur in normal charge processing by a
comparative calculation, which corresponds to the type of charge table
(Table 17, 18, or 19), of the progress of data of identical items with the
data of other items in the order in which they appear (column No.) in
the movement history table on the control side. If there are these usage
errors, the usage error information is written in the control side
movement history table. If there are none of these usage errors, the
data of the history table on the movement side just read is left as it is,
and the data recorded before that is erased from the movement history
table on the control side. If there is usage error information present, it
is accumulated by being recorded in the control movement history
table each time it is collected without a data erasure such as that above
being performed. When the relevant vehicle (card ID) becomes a
“vehicle departure”, the control movement history table at the ID is
transferred to the observation database WDB and is removed from the
vehicle entry and departure database. TDB.
The embodiment described above is a charge system in which

charges are levied in area units in a road network, and it is possible to

set either a portion or all of a highway road network, or specific areas
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of a general road network as charge areas and to charge vehicles that

transit those areas.. However, the present invention is not limited only

to a road network charge system, and may also be implemented in a

tourist area, an event area or the like as an entry fee collection

Possible Industrial Applications

system.

As described above, the charge processing device, a charge

processing system, and charge processing card of the present

invention are preferably used in a device for transferring information

such as the receipt of money or the like between a moving body such

as a vehicle and the ground, and for performing processing associated

with the charge processing relating to the user of the moving body,

and may be used, for example, in a device for performing charge

processing, a device for leaving charge processing as it is, and

for charge processing constructed so as to be portable.
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WHAT IS CLAIMED IS:

1 A charge processing device comprising:

detecting means for detecting position information indicating

a position where a moving body is located;

matching means for matching the position information with

predetermined map information;

deciding means for deciding, based on a result of a matching

by the matching means, an entry state indicating whether or not the

moving body has at least entered into an area in which a charge is

applied that corresponds to a predetermined area set in advance in the

map information; and

generating means for generating, based on a result of a

deciding by the deciding means, charge information for the moving

body.

2

The charge processing device according to claim 1, the charge

processing device further comprising location information detecting

means for detecting, based on the position information, location

information indicating date and time the moving body is located in the

area in which a charge is applied, wherein the deciding means decides,

based on the result of the matching by the matching means and a

result of a detection by the location information detecting means, the

entry state including a location state of the moving body within the

area in which a charge is applied.

3

The charge processing device according to claim 1 or 2, wherein
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the generating means decides the entry state including a congestion
state caused by moving bodies located in the area in which a charge is
applied.
4  The charge processing device according to any of claim 1 through
claim 3, wherein the generating means is further provided with
storage means in which predetermined toll data corresponding to the
entry state is stored in advance, and the generating means generates
the charge information using the toll data in the storage means.
5 A charge processing device comprising;:
host position detecting means for detecting a position of a
host moving body;
transceiving means for transmitting position information of
the host moving body to the ground side, and for receiving charge
data relating to a predetermined area in which a charge is applied,
using wireless communication; and
charge processing means for performing charge processing
relating to the area in which a charge is applied, based on a result of a
transmission and reception by the transceiving means, wherein
the host position detecting means, the transceiving means, and the
charge processing means are able to be mounted on a moving body.
6  The charge processing device according to claim 5, wherein the
charge processing means performs the charge processing using an IC
card on which balance information is stored.
7 A charge processing device comprising:

detecting means for detecting position information
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body when the moving body has entered into a predetermined area in

which a charge is applied, based on a result of a detection by the

detecting means;

notification means which is mounted on the moving body

and which notifies the outside of the moving body of a processing

state of the charge processing in a notifying state corresponding to the

processing state; and

continuing means for continuing a notification by the

notification means during the moving body is located inside the area

in which a charge is applied, based on a result of the detection

detecting means.

by the

8  The charge processing device according to claim 7, wherein the

notification means is a radiation means for radiating electromagnetic

waves towards the outside of a vehicle.

9  The charge processing device according to claim 7 or 8, wherein

the notification means is constructed as a light source disposed on the

detecting means, or on a number plate the moving body, or in an area

around the number plate of the moving body.

10 The charge processing device according to any of claims 9

through 7, wherein the notification means performs notification in a

predetermined operating pattern in which the notification state is

altered in the manner of a time series.

11 The charge processing device according to claim 10, wherein the
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means for notifying the inside of the vehicle of the processing state,
and notification of the processing state is made to the interior and
exterior of the vehicle.

13 A charge processing device further comprising observation means
for observing a notification from the notification means provided in
the charge processing device according to any of claims 7 through 12.
14 The charge processing device according to claim 13, wherein the
observation means observes a notification by detecting at least
brightness.

15 The charge processing device according to claim 13, wherein the
observation means is an image pickup means capable of picking up
either one or a plurality of images having at least brightness.

16 The charge processing device according to any of claims 13
through 15, wherein the observation means observes a notification by
detecting at least brightness in synchronization with the observation
pattern determined in advance that is altered in the manner of a time

series.
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through 17, wherein the charge processing device is further provided
with deciding means for deciding a processing state of the charge
processing based on an observation result by the observation means.
19 The charge processing device according to claim 18, wherein the
deciding means is provided with comparing means for comparing a
notification state of a notification obtained by the observation means
with a predetermined notification state, and processing deciding
means for deciding a processing state of the charge processing based

on a comparison result by the comparing means.
20 A charge processing device comprising in a manner in which each
is portable:
receiving means for receiving a pattern signal indicating an
observation pattern altered in the manner of a time series in order to
observe a notification from a notification means provided in the
charge processing device according to any of claims 7 through 12; and
presenting means for presenting notification information
corresponding to the observation pattern in synchronization with the
observation pattern based on the pattern signal,

21 The charge processing device according to claim 20, wherein the
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detecting means for detecting position information indicating
a position where a moving body is located;
making means for generating charge information for the
moving body in a predetermined area in which a charge is applied, as
well as making a charge history of the generated charge information
based on a detection result by the detecting means; and
transmitting means for transmitting the charge history of the
charge information generated by the generating means to the ground
side.
23 The charge processing device according to claim 22, wherein the
making means is formed from generating means for generating charge
information for each of a plurality of existing areas where a charge is
applied, and accumulating means for accumulating in sequence the
generated charge information as charge history.
24 The charge processing device according to claim 22 or 23, wherein
the detecting means detects the position information using satellite
signals from satellites.
25 The charge processing device according to any of claims 22 -
through 24, wherein the making means is further provided with

matching means for matching the position information with

predetermined map information, and with deciding means for
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26 A charge processing system comprising:

in-vehicle communication means which is provided with the
charge processing device according to any of claims 1 through 4 and in
which the transmission means transmits charge history in accordance
with an input transmission request: and

on-road communication means having request means for
performing the transmission request and processing means for
performing charge settlement processing in a predetermined
processing area and based on a transmitted charge history.
27 The charge processing system according to claim 26, wherein the
on-road communication means is further provided with altering
means for altering the amount of the charge settlement based on a time
until an arrival in the processing area.
28 A charge processing device comprising:

detecting means for detecting position information
indicating a position where a moving body is located;

storage means capable of being inserted and removed for
storing a predetermined area in which a charge is applied; and

generating means for generating charge information for the

moving body based on a result of a detection by the detecting means
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generating means is provided with a reading means for reading a
result of a detection by the detecting means and the area in which a
charge is applied stored in the storage means, and generates charge
information from the read position information and the area in which
a charge is applied.

30 'fhe charge processing device according to claim 1 or claim 29,
wherein the storage means is a toll card on which is stored the area in
which a charge is applied for generating at least charge information.
31 A charge processing card comprising:

a loading portion for loading in an in-vehicle device that
detects position information indicating a position where a moving
body is located, and generates charge information from the position
information and a predetermined area in which a charge is applied;

an area storage portion for storing the area in which a charge
is applied; and

a balance storage section for storing balance information.

32 A charge processing device carried by a user or mounted on a
moving body comprising:

means for detecting a ground position;

storage means for storing area specifying information and
inside-area control information;

notification control means for generating position relation
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of the storage means; and
notification means for notifying a user as to information
expressed by the area specifying information and the inside-area
control information and the position relation information.
33 A charge processing device carried by a user or mounted on a
moving body comprising:
means for detecting a ground position;
storage means for storing charge area specifying information,
inside-area charge information, and credit information;
notification control means for generating position relation
information in a charge processing device for a charge area indicated
by the charge area specifying information, based on the ground
position detected by the ground position detecting means and the
charge area specifying information of the storage means, and updating
the credit information in the storage means in response to changes
outside and inside the ground position relative to the charge area; and
notification means for notifying a user as to information
expressed by the charge area specifying information, the inside-area
charge information, and the credit information and the position
relation information.
34 A charge processing system comprising:

a notification device that is a charge processing device
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"2 elation information in a charge processing device for an area
indicated by the area specifying information based on the ground
position detected by the ground position detecting means and the area
specifying information of the storage means, and
notification means for notifying a user as to the position
relation information; and
a transmitting station comprising
public notification information storage means for storing
the area specifying information, and
transmitting means for transmitting the area specifying
information of the public notification information storage means.
35 A charge processing system comprising:
a notification device that is a charge processing device
carried by a user or mounted on a moving body and includes
means for detecting a ground position,
communication means for receiving charge area
specifying information and inside-area charge information,

storage means for storing received charge area
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based on the ground position detected by the ground position
detecting means and the charge area specifying information of the
storage means, and updating the credit information in the storage
means in response to changes outside and inside the ground position
relative to the charge area, and
notification means for notifying a user as to information
expressed by the charge area specifying information, the inside-area
charge information, and the credit information and the position
relation information; and
a transmitting station comprising
public notification information storage means for storing
area specifying information and the inside-area charge information,
and
transmitting means for transmitting the area specifying
information and the inside-area charge information of the public
notification information storage means.
36 A charge processing device carried by a user or mounted on a
moving body comprising;:
means for detecting a ground position;
storage means for storing area specifying information and

credit information;
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is inside or outside an area represented by the area specifying
information in the storage means;

interruption instruction means;

time measuring means for measuring a time elapsed inside
the area during a period in which there is no interruption instruction
from the interruption instruction means; and

charge processing means for updating the credit information
based on a value of a time measured by the time measuring means.
37 A charge processing device carried by a user or mounted on a
moving body comprising:

means for detecting a ground position;

storage means for storing area specifying information and
credit information;

relative position determining means for calculating whether
the ground position detected by the ground position detecting means
is inside or outside an area represented by the area specifying
information in the storage means;

distance measuring means for measuring a distance moved
within the area; and

charge processing means for updating the credit information
based on a distance measured by the distance measuring means.
38 The charge device according to claim 36 or 37, wherein the charge

device further comprises notification means for notifying a user about
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information representing the area specifying information and the
credit information.
39 The charge processing device according to claim 36 or 37, wherein
the charge processing device further comprises: notification control
means for generating approach information that the charge processing
device is approaching the area represented by the area specifying
information based on the ground position detected by the ground
position detecting means and the area specifying information of the
storage means; and notification means for notifying a user about
information representing the approach information, the area
specifying information, and the credit information.
40 A charge processing system comprising:
a charge device that is carried by a user or mounted on a

moving body and is provided with

means for detecting a ground position,

communication means for receiving area specifying
information,

storage means for storing received area specifying
information, and credit information,

relative position determining means for calculating
whether the ground position detected by the ground position
detecting means is inside or outside an area represented by the area
specifying information in the storage means;

interruption instruction means,

time measuring means for measuring the time elapsed
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inside the area during a period in which there is no interruption
instruction from the interruption instruction means, and

charge processing means for updating the credit
information based on a value of a time measured by the time
measuring means; and

a transmitting station that includes

public notification information storage means for the
storing area specifying information, and

transmitting means for transmitting the area specifying
information of the public notification information storage means.
41 The charge processing device or charge processing system
according to claim 36 or claim 40, wherein the charge processing
device is mounted on a moving body, and the interruption instruction
means performs an interruption instruction interconnectedly with the
off operation of an ignition of the moving body.
42 A charge processing system comprising:

a charge processing device that is carried by a user or

mounted on a moving body and is provided with

means for detecting a ground position,

communication means for receiving area specifying
information,

storage means for storing received area specifying
information, and credit information,

relative position determining means for calculating

whether the ground position detected by the ground position
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detecting means is inside or outside an area represented by the area
specifying information in the storage means;
distance measuring means for measuring a distance
moved inside the area, and
charge processing means for updating the credit
information based on a distance measured by the distance measuring
means; and
a transmitting station that includes
public notification information storage means for storing
the area specifying information, and
transmitting means for the transmitting area specifying
information of the public notification information storage means.
43 A charge processing device comprising:
storage means for storing credit information;
read and write means for reading the credit information from
the storage means and writing the credit information to the storage
means;
entry detecting means for detecting an entry into a charge
area;
charge processing means for updating, in accordance with a
charge toll, the credit information in the storage means via the read
and write means in response to traffic in the charge area; and
communication means for transmitting charge device state
information including whether or not reading and writing of credit

information in the storage means is possible while in the charge area.
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44 A charge processing device comprising:
means for detecting a ground position;
storage means for storing credit information, charge area,
and charge tolls;
charge processing means for detecting whether the ground
position detected by the ground position detecting means is within the
charge area, and updating, in accordance with the charge toll, credit
information in the storage means in response to a traffic in the charge
area; and
communication means for transmitting charge device state
information including whether or not ground position detection by the
ground position detecting means is possible while in the charge area.
45 A charge processing system comprising:
a charge processing device that includes
storage means for storing credit information,
read and write means for reading the credit information
from the storage means and writing the credit information to the
storage means,
entry detecting means for detecting an entry into a
charge area,
charge processing means for updating, in accordance
with the charge toll, the credit information in the storage means via the
read and write means in response to a traffic in the charge area, and
first communication means for receiving a data request

and transmitting charge device state information including whether or
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not reading and writing of credit information in the storage means is
possible while in the charge area; and
a control station that includes

second communication means for transmitting the data
request to the charge processing device and receiving the charge
processing device state information from the charge processing device,
and

serching means for checking for erroneous use of the

charge processing device based on received data.
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