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DESCRIPTION VEHICLE TOLL CHARGE SYSTEM AND VEHICLE
TOLL CHARGE METHOD USING IT 5 Technical Field The present
invention relates to a vehicle toll charge system, and a vehicle toll charge
method using it, and more particularly relates to a vehicle toll charge 10
system and a vehicle toll charge method using it for reducing a
construction cost. Background Art In conventional vehicle toll charge
systems, 15 represented by the ERP (Electric Road Pricing) system
implemented in Singapore, it is required to install apparatuses such as a
vehicle sensor for obtaining vehicle information of vehicles driving in a
charging area, and a wireless B&&GRARSI@Mpparatus for the DSRC
(Dedicated 20 Short Range Communication) in large scale constructions -
represented by the gantry. The cost of constructing such a vehicle toll

vERYEE BYFE TR AR fesiuciaD ofiiker eSOl CaRRGE METHOD
strongly desired. In relation to foregoing techniques, following 25 reports
are known. In "An Apparatus for Yé&#&& Charging Processing” disclosed
in Japanese Patent No. 3365296, a charging - 2 processing apparatus is
proposed which includes; a detecting means for detecting position
information Technigal Field

The present invention relates to a vehicle toll
charge system, and a vehicle toll charge mathod using it,
and more particularly relates to a vehicle toll charge
system and a vehicle toll charge method using it for

reducing & construction cost.

Background Art
In conventional vehicle toll charge systems,

represented by the ERP (Electric Reoad Pricing) systen
implemented in Singapore, it is required to install
apparatuses such as a vehicle sensor for cbtaining vehicle
information of vehicles driving in a charging area, and
a wireless communication apparatus for the DERC (Dedlicated
Short Range Communication) in large scale constructions
represented by the gantry. The cost of constructing such
a vahicle toll charge system is high, and the reduction
of the construction cost is strongly desired.

In relaticn to foregoing techniques, following
reports are known.

In “An Apparatus for Vehicle Charging Processing”

disclosed in Japanese Patent No. 3365296, a charging
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indicating the position where a vehicle existed; a correlating means for
correlating a predetermined map 5 information and the position
information; a determining means for determining a charging zone in
which a vehicle existing position belongs to, for a charging zone
corresponding to an area predetermined in the map information, based
on the correlation result of the 10 correlating means; an existence
information detecting means for detecting existence information indicating
time and date when a vehicle existed inside charging zone based on the
position information; and a generating means for obtajning histor
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a&¥isted insidedbe sharging zpneebased Pngle pesition infameatioa tthen
existence Information, and the determination result of the determining
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1 diselesedin Japanase Patent doi 83583688 chranging cappatatgkeisermining
proposed which includes: a means for detectin%ZS a groun%p’)gs%ion; a hicle

MEBARY Fichns for 2tokhl aPdh FpERRMGNRBAANth ady &EreaR & Ve

@ hi%! Mafon: 3. tefative Rosiionitdaing meags for salewatingiwhethasn 8

the ground position detected by the means for detecting a ground position
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information, based on the correlation result of the
correlating means; an existence information detecting
means for detecting existence information indicating time
and date when a vehicle existed inside charging zone based
on the position information; and a generating means for

obtaining history information of a vehicle which includes
a stay time while the vehicle existed inside the charging

zone, based on the position information, the existence
information, and the determination result of the

determining means, and feor generating charging
information of the vehicle based on a predetermined
relation of the charging information for the stay time
inside ths charging zone,

Algo, in “Charging Apparatus and System”
disclosed in Japanese Patent No., 3353683, a charging
apparatusisgmop0$edwhiahinclude5:eameansfmrdatecting
a ground position; a sftoring means for storing area
specifying information and a credit information; a

relative position judging means for calculating whether
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by the area specifying information of the storing means; an interruption
instructing means; a time measuring means 5 for measuring an elapsed
time while it is located inside the area within a period without an
interruption instruction from the interruption instructing means; and a
charging processing means for updating the credit information based on
the measured time value of the time 10 measuring means, and which is
carried by a user or mounted in a vehigle. Disclosure of Invention An
object of the present invention is to provide 15 a vehicle toll charge

tx%%fte@aﬁﬂ‘g@ ‘@e@m‘f&lﬁh@@% JnetBad ysing which £an ke nstilled ¢t ing
Wi hgut arge stale constructions such as a gantry for setting roadside
a appanatisesdaridbtaining snformaatidba fromovehieled edriviry mirgehdrgibgcated

zone, and the cost for,constructing 20 the system can pe reduyced.. )
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afystEmdnciudas 8 ofnuehicle: Fanspandeneonfigurachy he lweded ag aneans
vehicle, have a GPS (Global Positioning System) function, and storing a,

£ 2% chargitiglzbne iforatRnSRicaiihg @ chaighty Adndifhéracs fotids inside
harged and an gn-vehicle transponder. ig 'icgtllloniiﬂfeg’%f Heing

tgsesi b W]ﬁnlcv?ldlu%ll)? X %’éﬁtﬂ%@ tkg(’aq'c;cn-\(/%}:gcle transponder;{%? local

i eqnputer: system:configredio genarateahdmale slatanbyttakiggmaans; and
image of a vehicle existing in the char%in% zone,; a central .

a charging processing mean or updating the credit

information based on the measured time value of the time

measuring means, and which is carried by a user or mounted

in a vehicle.

Digsclosure of Inventioen
- An object of the present invention is to provide
a vehicle toll charge gystem and a vehicle t¢ll charge
method using it, which can be installed without large scale
constructions such as a gantry for setting roadside

apparatuses for obtaining information from vehicles
driving in a charging zone, and the cost for constructing

the system can be reduced. |
According to an aspect of the present invention,
a vehicle toll charge system includes: an on-vehlcle
transponder configured to be leoaded on a vehicle, have a
GPS {Global Positioning System) function, and storing a
charging zone information indicating a charging zone where

a toll is charged and an on-vehicle transponder
identification information being assigned to individually
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computer system configured to be connected to the local 5 computer
system via a wide area network and receive the image data; and an
authentication computer configured to store identification information of a
preliminary registered vehicle. The on-vehicle transponder transmits the
on-vehicle transponder identification information to 10 the authentication
computer at a predetermined timing when recognizes being in the
charging zone based on a position #fdrmation obtained by the GPS
function. The authentication computer executes an authentication for

i Q%@g@g toll on avelicle;hased on amatchingresult 15 githe computer

on-veénicle transponder identification information received from the
s patvehictestrahsganded abd tiyes identification infompionat théoy taking an

_ preliminary registered vehicle. Accordin k]loar):gher asHtect of the'pre%%nrtltral
IBagREtich YR AVERRIEHH Thardd SyRiéd e AhRAR AR Rénfhlter

cdSipeludsd inghe eential cemputek systempAccortingtotetanwhathe local
aspect of the present invention, in a vehicle toll chag?geiysteg], the 25.
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1 idQrmadion gorrgspenginaate ting: e vehicledranspanpdet dengtieatiogured to

information of a - 5 vehicle the a;gthentlcgtlon therf'of 'Sé?r”eeg lt%tﬂ? Io;;lcl)f

5 L6 Bute S teht T1H2 Yol comifté Y seRtransmits fie- image da

r 8yehicle theyapghenticalion thergadis-vehicle transponder transnits
the on~vehig¢le transponder idaﬁtification information to
the authentication computer at a predetermined timing when
recognizes being in the éhérging zone based on a position
information cobtained by the GPS function. The
authentication computer executes an authentication for
charging a toll on a vehicle.based on a matching result
of the on-vehicle transponder identification information
received from the on-vehicle transponder and the
identification information of the preliminary registered
vehicle.

Becording to another aspect of the present
invention, in a vehicle toll charge system, the
authentication computer is included in the central
computer system.

According to yet another aspect ¢f the present
invention, in a vehicle toll charge systenm, thg
authentication computer, when the authentication is
faliled, transmits information corresponding toe the on-

vehicle transponder identification information of a
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failed to the central computer system, in accordance with 5 a matching of
information corresponding to the received on-vehicle transponder
identification information and an imaged license plate of a vehicle.
According to yet another aspect of the present invention, in a vehicle toll
charge system, the 10 authentication computer is configured to judge
whether or not a vehicle loading the on-vehicle transponder is a
fraudulent vehicle by executing matchigg-of the on-vehicle transponder
identification information and a preliminary registered fraudulent vehicle

identification information, 15 and if a vehigle logdi nghicle s 1o 10cal
V&hE dliakr)?s 5 e%ln;%sjacf?i%jﬁ en\ﬁ}e%c ég,éth? %l;?tge%tigation
c SOPRHIer tpsmisinformadioncosespending:te the y snemhicieansmits the
transponder identification information of a vehicle which :fsg%dgqes as a

i MageuldRERhRE. Tha RIRAIDRCORRIt $id6m thRahtehe Rgge ot 18

£ SRi0f A ueiRle wiich Jsludge g3 e dpugyigRlasehidg la lecealialce with
%omputer system by executing matching of the received information .

a CREesNEDdiRgdE therdiewehidte. ranspomder ideptifcation nforkiation apg 1 ved
an imaged license plate of 25 a vehicle, According to yet anoth spec

OB hhtéskht qﬁ%ﬁﬁ@ﬁ%ﬁ@eﬁﬁ’fﬂ&ﬁ'?ﬁa‘? gc‘%&%% en{fléﬁa car %vﬁc% é na an

L m SIS & MODRY @MOuAlQX agvalue cegrsReNging to the money amount
IS INserted in the on-vehicle transponder. The on-vehicle transponder is
configured foccatctdbitad to yet another aspect of the present

invention, in a vehicle toll charge system, the
authentication computer is configured to judge whether or
not & vehicle loading the on-vehicle transponder is &
fraudulent vehicle by executing matching of the on-vehicle
transponder identification information and a preliminary
registered fraudulent vehicle identification information,
and if a vehicle loading the on-vehicle transponder is
judged as a fraudulent vehicle, the authentication .
computer transmite information corresponding to the
on-vehicle transponder identification information of a
vabhlicle which is judges as a fraudulent vehicle. The local
cmmputersystemtransmitstheimagedataofaivahiciewhich
is judged as a fraudulent vehicle to the central computer
system by executing matching of the received information
corresponding to the on-vehicle transponder
identification information and an imaged license plate of
a vehicle.

According to yet another aspect of the present

invention, in a vehicle toll charge system, a card which
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charging amount charged in the charging zone based on the 5 position
information and a preliminary stored charge table and generate

. transaction information which includes information indicating a value
generated by subtracting the charging amount from the money amount or
a value corresponding to the money amount and transmit the 10
transaction information to the authentication computer. According to yet
another aspect of the present invenjiog, in a vehicle toll charge system,
the authentication computer stores a charge table, and configured to:

calculate a charging amount charged in the 15 charging zone based pn
S B BSSIOR MM AT EeREP it e m&&m&%ﬁ%ﬁsﬁaﬂd%?a Bnoney

axﬁgﬁ&gg_tﬁeiﬂ@gé%%edwwh%wa&&%a vehicle joadingdhRier. The
on-vehicle transponder is possible or not based on the charging amount
omAd delidémification spfommdivn b a vehiflk SWwhen! thec2 0chbfgidgdita &

R R e AR e one

ormation of a

pyehicle o forireguesting thedacakcamputar systaady tansmiddhehiaage table
data corresponding to a vehicle loading the on 25 vehicle transponder to
atth qeaTravoRBUE 8Ystéh & ARBordhg 15 Jat ehbihe Adpelit driticd udes

1 RESERs Dyention,ia Axvehicigtoll chargg sysfeme g c Jauheniigationacting
computer is included in the local computer system. The local computer
£ Bysterh dsrephfigured.toi ndalclizesma thargigreibuAReididedin tie value

58¥¥g28§%§3ng toc the money amount and transmit the
transaction infeormation to the authentication computer.
According to vet another aspect of the present
invention, in a vehicle toll charge system, the
authentication computer stores a charge table, and
configured to: calculate a charging amount charged in the
charging zone based on the position information recelved
from the on-vehicle transponder and the charge table; and
judge whether charging on a vehicle loading the cn-vehicle
transponder is possible or not based on the charging amount
and the identification information of a vehicle, When the
charging on a vehicle is Judged to be impossible, the
authentication computer transmits an lnage send reguest,
which includes the identification information of a vehicle,
for requesting the local computer system Lo transnit the
image data corressponding to & vehicle loading the on-
vehicle transponder to the central computer system,
According to yet another aspect of the present

invention, in a vehicle toll charge system, the
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based on the position information received from the 5 on-vehicle
transponder and the charge table; and judge whether charging on a
vehicle loading the on-vehicle transponder is possible or not based on the
charging amount and the identification information of a vehicle; and when
the charging on a vehicle is judged to be impossible, the 10 local
computer system transmits the image data corresponding to a vehicle
loading the on-vehicle transponder to the central computer system, by
executing a matching of the identification information of a vehicle loading
the on-vehicle transponder and an obtained license 15 plate identification

2B IdtDR ARG WPYEt BRotterHiped B fhelpresaft hRRBAMoN AR S F
a%sta?&&% toll gharg sysiam 1he acak FoBpuiersystem isdnstalledina to:

osition from which an 1mage of a vehiclé existing at an exit of the
cxhanglngtzone 2fhs takengT kenohamding aenogeds ealctibtedhaddiditez one

charge table based on.the positjon. tion.,..coresSRQRAING 10,8, 1 +he

b%%?i o vr%/hz:r%% \Pe?wféf'etelngglrsq[%pef% é{!ré%%)g%ne geng the position "

oinfergatien eorrasparding de A pasition: ivherelaavehicletedits the avadgingdge
zone. 25 According to yet another aspect of the present _invention, in.a

wiyeribie folCdhAF IS SlefT afy BRihe CharghtPront fthb R Rargs Tatie A e
t!&*he:fgp%’z?} igation 8, infarmation of a\vehislg stosedrindhe annvebigien g amount
transponder can be rewritten by an input operation to the central
apdmphterisgeemi fication information of a vehicle; and when
the charging on a vehicle is judged to be impossible, the

local computer system transmits the image data
corresponding to a vehicle loading the on-vehicle

transpcnder to the central computer svstem, by executing
a matching of the identification information ¢of a vehicle
loading the on-vehicle transponder and an obtained license
plate identification information.

According to vet another aspect of the present
invention, in a vehicle toll charge system, the local

computer system is installed in a position from which an
image of a vehicle existing at an e#xit of the charging zone
is taken. The charging amount is calculated by using the
charge table based on the position information

corresponding to a position where a vehicle enters the

charging zone and the position information corresponding
to a position where a vehicle exits the charging zone.

According to yet another aspect of the present
invention, in a vehicle toll charge system, any of the

charging zone, the charge table and the identification
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According to yet another aspect of the present 5 invention, in a vehicle
toll charge system, the authentication computer is included in the central
computer system. The image data includes an image of every vehicle
passes a predetermined area and a stamped time. The authentication
computer executes the authentication 10 based on judging whether or not
a vehicle whose image is taken by the local computer system is
preliminary registered. The judging+s executed based on an execution of
matching of a license plate preliminary registered correspondingly to the

| ddenpiication infrmation,gha 15 vehigle apdyinigimatian ¢falicense:niate

léﬁ%ﬂyﬁgﬁﬁq %1%] (i%r{n@ag% da(t%. According to yet another aspect of the

t presepb invemtiars in aeehistertbl tharge wysteni,that bcab esmpaten to the
system is installed in a position from where an 20 image of a vehicle

celiktifgasmiBH bethe TRERHY zone is taken. According to yet another

aspect of the-presem ,{@veﬂgo draygbiele 4ol cherge-system, thee present
authentication computer is configured to store 25 information of a license
ipleeaibficoveniclgiearaeel okt theilmagebr &ty Selidels athe

- SORRRR O BEoaelcehss e e sleepintncran
cifgrmedensreseiver, fromibeiamnyehitiettrarispohdel aipesmotexist inf every
vgﬁf@fgegggggév%ﬁ%%edetermined area and a stamped time.
The zuthentication computer executes the authentication
based on judging whether or not a vehicle whose image is
taken by the local computer system is preliminary
registered. The judging is executed based on an sxecution
of matching of a license plate preliminary registered
correspondingly to the identlfication information of a
vehicle and information of a 1license plate included in the
image data.

According to yet another aspect of the present
invention, in a vehicle toll charge system, the local
computer system is installed in a posgition from where an
image of a vehicle existing at an exit of the charging zone
is taken.

According to vet ancther aspect of the present

invention, in a vehicle toll charge systel, the
authentication computer is configured to store

information of a license plate of a vehicle extracted from
the image of every vehicle as a communication incapable

license plate data, when a license plate corresponding to
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According to yet another aspect of the present 5 invention, in a vehicle
toll charge system, the authentication computer is included in the central
computer system. The local computer system stores a registered vehicle
- table in which a vehicle identifier for identifying a preliminary registered
vehicle and a license 10 plate is linked. The local computer system is
configured to extract the vehicle identifier corresponding to a license
plate included in the image of every-vehicle, and add the extracted
vehicle identifier to the image data. The authentication computer is

tlggnfé%{?eler?g?e&(f%m%%]%%%micﬁt&?@r%ﬁQ%'E‘Péﬁli‘inﬂrpfy’vﬁnation

vehicle i ier rece m the on-vehicle transponder and the

+ ideptificationf indarmzien ofithe @rdlimirary rexfistered dehiclko Agcardinge¥ist
to yet another aspect of the present .20 invention, in a vehicle toll charge

iny&bR, the2ARhEticBIoh b mpbtRt Stificiuded in the central computer

system. The decst-eompptersystem iasonfigetedatoread actiarabter prasent
license plate in the image of every vehicle by an image recognitio?éand

i nye tHelcharaciet (625 M imhge BRA LTS @RS ticAoNTOMPEtT is
2 (RBHELL Perute dipaentieationyusiigdha gharader cluaigd

In the received image as the information of - 10 the license plate
cineprded in the fmage. datiih Acdordimy te potpndher aspesedt tiebores a
L RIESENL ventiar, In.a venigle tall eharge YRty H16:/29% s dentitier for
identifying a preliminary registered vehicle and a license
plate is linked. The local computer system is configured

to extract the vehicle identifier corresponding to a

license plate included in the image of every vehicle, and
add the extracted vehicle identifier to the image data.
The authentication computer is configured tec execute the

authenticatioanasedcnumatching(;fthE'vehicle identifier
received from the on~vehicle transponder and the
identification information of the preliminary registered
vehicle.

According to vet another aspect of the present
invention, in a vehicle toll charge system, the
authentication computer is included in the central

computer system. The local computer system is configured

to read a character on a license ‘plate in the image of avery
vehicle by an image recognition and add the character to
the image data. The authentication computer is configured
to execute the authentication by using the character

included in the received image data as the information of
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computer system is installed in a position adoptive to take 5 an image of a
vehicle existing in an entrance of the charging zone. According to an
aspect of the present invention, a vehicle toll charge method includes: an
on-vehicle transponder recognizing that the on-vehicle transponder 10
enters a charging zone where a toll is charged based on a position
information obtained by using GPS function, wherein the on-vehicle
transponder is loaded on a vehicle ~addstores the charging zone and an
on-vehicle transponder identification information being assigned to

¢ Heentifydbe ks erikbvahicld trarispdrderialochlccohTpite? syaidm -

generating image data by taking vehicle image being an, image
vehicle in th€ ER&ghE o aﬂ%ﬁtr%lnc%g}b%fcerasa teecr"ntre%aégivi%%ep resent

11¥6higleimage framihe;logal computel systeen: guiraciing and stelirg Local
information of a license 20 plate from the vehicle image; the on-vehicle
c drapsyondes viedremiltn gt oadtiordnisrhaled mElEMARE BhiVEhitR take

transponder identification information enfication computerwia gy, ¢
&RvireftRE Boi uﬁicgtle%ﬁﬁqa% p%%ét%#%i%%da%ﬁ;ng when the on-vehicle
chranspongerzZBénters the charging zone; and the authentication computer

executing caéjc_t&e&ticatiogofoég gh @H‘Q&t%' on.a ev?gq:réeslgﬁuyng theantion,

on-vehicle ranspon&el%%ased on the™- 11 on-vehicle fransponder

a ideatificatien informations repeived froorthé ne-leliele fraasportlervaii cle
tggﬂ§g§@éé¥m§g§g$%¥ggﬁﬁmgﬁggwgﬁgné%9#2@931e transponder
enters a charging zone where a toll is charged based on
a position information obtained by using GPS function,
wherein the on-vehicle transponder 1s loaded on a vehicle
and stores the charging zone and an on-vehicle transponder
identification information being assigned to identify the
on-vehicle transponder; a local computer system
generating image data by taking vehicle image belind an
image of & vehicle in the charging zone; a central computer
gystem receiving the vehicle image from the lecal computer
system; extracting and storing information of a license
plate from the vehicle image; the on-vehicle transponder
transmitting transaction information including the on-
vehicle transponder identification information to an
authentication computer via a wireless communication in
a predetermined timing when the on-vehicle transponder
enters the charging zone; and the authentication computer
sxecuting an authentication for charging a toll on a

vehicle loading the on-vehicle transponder based on the
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According to an aspect of the present invention, 5 a vehicle charge
program according to the present invention instructs a computer to
execute the vehicle toll charge method according to the present invention.
According to the present invention, it is possible to provide a vehicle toll
charge system and a 10 vehicle toll charge method using it, which can be
installed without large scale constructions such as a gantry for setting
roadside apparatuses for obtaining_information from vehicles driving in a
charging zone, and the cost for constructing the system can be reduced
15 Moreover, according to the present invention, if is stséj:bIe to q:alsi%

oraN BN §EPSITRARR positns Ldhafiig Rodts Hhi?
registered t f u icl ny by electronically rpwvriing theninary
r%%%%%ﬁeg&po%’tgig% ir@g?mge{%n\%g{e%c%%e%able ;%C%I the 20 identiif:%catjon
r éfarswnsion of thd eehitlas cesgertively) IRt Deberiptiol oRDMAMHEL © -
Fig. 1 is a schematic view showing a configurati of a.vehi (0] :
system accoftfiff %hgertﬁBo&iﬂn%ﬁ%co tﬁg p%rg]see ﬁl%gr%?)% %J:%Q%H?;E xRy

s Faghematicvew showinga eantigisation : efc eentiabcpmprien systement ion
included in a vehicle toll - 12 W. charge system accor

. : . : _ di %tgllgn‘t 11 charge
i nmbEMeRt, Fif I8 4 eRem&i VAT Sidivifg & cSftiratidn "Shatoa
m%%’%%oéle%%!'cs%ﬂi‘ﬂ@ veiclefoll ghasge systemaeaerding fo an
embodiment; ‘

According to the present inventilon, it is
possible to provide a vehicle toll charge system and a
vehicle toll charge method using it, which can be installed
without large scale constructlons such as a gantry for
getting roadside apparatuses for obtaining information
from vehicles driving in a charging zone, and the cost for
constructing the system can be reduced.

Moreover, according to the present invention, it
is possible to easily carry out changes of charging
positions, charging amounts, and registered target

fraudulent vehicles, only by electronically rewriting the

charging position information, the charge table and the

identification information of the vehicles, respectively.

Brief Description of Drawings
Fig. 1 is a schematic view showing a configuration
of a vehicle toll charge system according to an embcodiment
sf the present invention;
Fig. 2 is a schematic view showing a configuration

of a central computer system included in a vehicle toll
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5 Fig. 4 is a schematic view showing a configuration of an on-vehicle
transponder included in a vehicle toll charge system according to an
embodiment; Fig. 5 is a data list stored in a database section of the
central computer system; 10 Fig. 6 is a data list stored in a database
section of the local controller; Fig. 7 is a data list stored in a database
section of the on-vehicle transponder; Fig. 8 is a view showing a data flow
in a vehicle 15 toll charge system accheding to a first embodiment; Fig.
9A is a view showing a processing flow of the central computer system in

ci-vehicle toll eharae system saee0rding g adinst embgdiment; Fig. 9B is a
Vigh?sho ng a processing flow of 20 the central computer system in a _
vehicle toll ghargessystea sadcentinigito o fisverisvdinans Figbadggation

view showing a processjng flow, of a local controller in a vehicle tol
¢ Ehargb Q§étém=a8cord a’ﬁ)ra firsF &ht; 25 E%g%/(fg% aé\%gvéi charge

s SAQWIRY 2 Proceasing flew ok @ Ieeabsertiederdn a vehicle toll charge

System according to a first embodiment; - 13 Fig. 10C is a view showin ,
a processingiflpw 6f is|6caldentiaiiet i BiveHidd o tharge Spitéhauration

o %g%pé‘iig%lov%ﬂrﬂ:‘irgb‘%dr@ﬁ 0t Figa 41 i5:3,Wey shawing adafa flawind ¢o11
charge system according to an embodiment;

Fig. 5 is a data list stored in a database section
of the central computer system;

Fig. 6 is a data list stored in a database secticn
of the local controeller:

Fig. 7 is a data list stored in a database section
of the on~vehicle transponder;

Pig. 8 is a view showing a data flow in & vehicle
toll charge system accerding te a first embodiment;

Pig, 9A is a view showing a processing flow of
the central computer system in a vehicle toll charge systen
according to a first embodiment;

Fig. 9B is a view showing a processing flow of
the central computer system in a vehicle toll charge system
according to a first embodiment;

Fig. 10A is a view showing a processing flow of
4 local controller in a vehicle toll charge system

according to a first embodiment;
Fig. 10B is a view showing & processing flow of
a local controller in a vehicle toll charge systen

according to a first embodiment;



10

15

20

25

5 toll charge system according to a second embodiment; Fig. 12 is a
schematic view showing a configuration of a vehicle toll charge system
according to a fourth embodiment; Fig. 13 is schematic view showing a
configuration 10 of a vehicle toll charge system according to a fifth
embodiment; Fig. 14 is a schematic view showing a configuration of a
vehicle toll charge system according to a sixth embodiment; 15 Fig. 15 is
a schematic view showing a configuratior-of a vehicle toll charge system
according to a seventh embodiment; Fig. 16 is a schematic view showing

a configur%tp’g of ayehicle ll charge sysigmaccarding, 2@ kxameighthow of

embodiment; Fig. 17 is a schematic view showing a configuration of a
a véhicle lolkchatgeosybstem accordinte id & himtrEenhBodihamganbrig tasn

is a schematic view showing a 25 copfiguration of a vehicle toll charge
a%ﬁé%ggja%gor%ﬁ\gato lﬁéﬁtﬁ e%@?)%fg%“gﬁn 4 Best Mode for Carrying

Out the Invention Bestimogeforearsyingrautdha wehicle ®ll shaige a vehicle

system and the vehicle toll charge method using it will be desf(r:é# '

bed,
tpelbw it ERrehtE tethettaridtididwings. 5 & 68708 1t fﬁgﬁment"

system accBiding ththels & schematic view showing a
configuration of a vehicle toll charge systen according
to a fourth embodiment; .

Fig. 13 is schematic view showing a configuration
of a vehicle toll charge system according to & fifth

embhodiment?

Fig. 14 is a schematic view showing a
configuration of a vehicle toll charge systen according
to a sixth embodiment;

Fig. 15 is a schematic view showing a
configuration of a vehicle toll charge system according

o a seventh embodiment:

Fig. 16 is a schematic view showing a
configuration of a vehicle toll charge system acoording
to an eighth embodiment;

Fig. 17 is a schematic view showing a
configuration of & vehicle toll charge system according
to a ninth embodiment:; and

Fig, 18 is a schematic view showing a
configuration of a vehicle toll charge system according

to a tenth embodiment.
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present invention includes: an on-vehicle transponder having the GPS
function and is installed in a vehicle such as an automobile or the like; a
local controller which is installed at a specific position in a charging zone
in which 10 a payment of a toll is required and includes an image taking
apparatus for taking images of vehicles; and a central computer system
which is installed at arbitrary position and preliminary stores identification
information such as license plate infoymation of vehicle and the like. 15
When a vehicle enters a charging zone, the on-vehicle transponder

recognizgs ! PEAENiels Ul MG EAUH eae. iAreatianse with
the charging” position information prelimimarily stored in the on- vehicle
transpondes e Etemdhe ofevehiele transgooder. 20 ¢rarshits thargidg. charge

position information indicating the pasition at which th%;/e?[;icle entered

5 Y ERar GG 26ME akf tettianshltion ififofh&frrthe sherng 1 and ¥ 11l
» JfE s theseharged toll thes elacirgrie sianare st e el da de eentraings

computer system. The transaction 25 information may include the
charging pasitiontinfoingation . Thelzames cMpiensyaEsy Ebehkgthec the

charging position .information and the, transaction jnfor. tign,t @ﬁhs 1S4
PH8s %%ﬁt?e‘ﬁefpo%%% o'T'hI}vce%T}: eet?dns%%nﬁe%, a}r% tf'?(zalja}'prelir\r%(inaryg nees
h steredridentificationsnfermation efithe i velicls taadiioek at teastwsedf:le such

whether or not the toll can be charged on the vehicle Ioadin%the

aBnafelAcE SHARSpORARE drdtvetiérorhot AEARIFAS fohding ffe WR1ch 18

installed at a specificposition in a charging zone inwhich
a payment of a toll is requiréd and includes an image taking

apparatus for taking images of vehicles; and & central
computer system which is installed at arbitrary position
and preliminary stores identification information such as
license plate information of vehicle and the like.
When a vehicle enters a charging zone, the
on~vehicle transponder recognizes that the vehicle
entered the charging zone, in accordance with the charging
position information preliminarily stored in the on-
vehicle transponder. Then, the on-vehicle transponder
transmits charging position informaticn indicating the
position at which the vehicle entered the charging zone
and the trangaction information (the gentering bime and date,
the charged toll, the electronic signature and the like)
to the central computer system. The transaction
informationmay include the charging position information,
The central computer system checks the charging pesition

information and the transaction information, which are
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on-vehicle transponder is registered as a fraudulent vehicle. As a result of
the check, if the central computer system judges that the charging on the
vehicle loading the on-vehicle transponder is possible and the vehicle
loading 10 the on-vehicle transponder is not a fraudulent vehicle, the
central computer system transmits a request for deleting image, which
instructs the deletion of the obtained image corresponding to the vehicle
loading the on-vehicle transponder, td3he local controller. This 15 request
for deleting image includes the identification information of the target

£ Mehicles A5 asesyligf the, ehegk- i theicenkrakopmpyies sysien judges the

that the charging on the vehicle loading the on-vehicle transponder is
primpassibie vythe veniekd |datingtthd baabhierR 2DnfesBeatPR £ the

fraudulent vehicle, the central computer systemstr ' inage paRd + 511
vergé‘&l?ei‘? \/%ﬁcﬁ%n%ﬁgctégthﬁé%séﬁgrna%?tﬁ(fdb?g%e lTirrr.[&%a%eéc@orresponding °
= 49 thes veliele doaglingrthe: los-vebisledraaspansédd toghe: bentrab coripitet e
system, to the local controller. This image send_ 25 request also jincludes

t ¥i66: RIBABK GG MRPmElichdtete YBhRRE Ohife BTN, HRAGH Y the
onCQ'E}té%”%EEaéﬁ é'?ﬁ%eﬁfowesforﬁé theJmagessofdie licenge plaiagdlilent
every 16 vehicle loa

% ding the on-vehicle fransponder in the charging zone
v &y Lisihg the dmagertaking appdrdths. Thelvkal téntbkeranaiped computer

e A e e RIS che
on-vehicle transponder is possible and the vehicle loading
the on-vehicle transponder is not a fraudulent vehicle,
the central computer system transmlts a request for
deleting image, which ingtructs the deletion of the
obtained image corresponding to the vehicle loading the
on-vehicle transponder, to the local controller. This
request for deleting image includes the identification
information of the target vehicle. As a result of the
check, if the central computer system Jjudges that the
charging on the vehicle loadiny the on-vehicle transponder
is impossible or the vehicle loading the on-vehicle
transponder is a fraudulent vehicle, the central computer
system transmits an image send reguest, which instructs
the sending of the obtained image corresponding to the
vehicle loading the on~vehicle transponder to the central
computer system, to the loc¢al controller. This image send
request also includes the identification information of
the vehicle. On the other hand, the local controller takes

images and stores the images of the license plates ol every
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of the imaged vehicles and obtains the analyzed license plate information
as the license plate identification information. The local controller, when
receiving the request for deleting image from the central computer
system, 10 checks the matching of the identification information of the
vehicle transmitted from the central computer system and the
aforementioned license plate identification information to delete the
license plate image of the vehicle c__orlieﬁsppnding to the request for
deleting image. 15 Also, when receiving the image send request from the

central computer system, the local controller checks thﬁi matchmof tHe ,
v edehBfictionaffoniafiditoP the Vehitfe fansmitiRdfFihe'derf caardind

zai}@pﬁt r Sysiery ang, the; aforementignedylicepse.platevdentifigationiocal

Information 20 to'send the license plate image of the vehicle
contespbhding fnthe jmage sehd¢eqUest 1@ theaehtksladonifidgracter

system. According to an embodiment of the present jnventiqn, it | ; £
*PoSHdte folﬁrﬁv%%%%ﬁl%lem%ﬂ cﬁgr%es‘ 25 ‘gf}sieempajh teaevgf%ic%%ﬁatmn °
+ sharge methqokysing it awhieh erimbasinstatid yithoatilarge sealplate image

constructions such as a gantry for setting roadside apparatuses for

© Ebtalnng METS Rrfori RIS A6 VRRARISHRhE & BRarBg 18RE Gnylcense
P B N o S e (oot Lo
ieddigatiamaftheThe local controller, when receiving the
request for deleting image from the central computer system,
checks the matching of the identification information of
the vehicle transmitted from the central computer system
and the aforementioned license plate identification
information to delete the license plate image of the
vehicle corresponding to the request for deleting image.
Also, when receiving the image send request from the
central computer system, the local controller checks the
matching of the identification information ¢of the vehicle

transmitted from the central computer system and the

aforementioned license plate identification information
to send the license plate image of the vehicle

corresponding to the image send request, to the central
computer system.

According te an embodiment of the present
invention, it is possikle to provide a vehicle toll charge
system and a vehicle toll charge method using it, which
can be installed without large scale constructlons such

as a gantry for setting reoadside apparatuses for obtalining
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vehicle toll charge system according to a first embodiment of the present
invention. The vehicle toll charge system according to this embodiment is,
in particular, a vehicle toll charge system of the type in which the charged
toll 10 corresponding to the driving charging zone is subtracted from the
amount indicated in a card inserted in the on-vehicle transponder. A
vehicle toll charge system 100 according to this embodiment includes: an
on-vehicle transponder 50 which 13 is installed in a vehicle 20 such as an
automobile and the like and has a function for receiving a GPS information
15 transmitted by a GPS satellite 10; local controllers 40 which are

L irediied hi oechiopbsTiohs fsife 4 Theighy 20hé 6o M ificR hg one and
raymertof thetollis20vequired;and has licapse plate:image dakintiuced .

apparatuses 80 for taking images of the vehicles 20; and a central
{ Eamplte Egysteti 8@ tHal is installed at arbitrary position and stores in

advance the identification infQrmation such as the license plate
VEfihinbon Bfthe VBMEE S0SRa T 26 12 JAF ExSanation of the
Central compuier systeRb3(s Fig. 8 Shews 8 sehermaiit iogufigutation ob £ the

the - 18 central computer system 30. The central computer, system_ 30 ..
VRS o CP S5 AR LB 5 HALOL 38 Briiing RERGInent

o PfEW@&S’Pe%@UQM%QQ@ﬁ andran iRpHEtioNe ACOMMENHeAtign system
unit 32 for communing with 5 the on-vehicle transponder 50 and the local

acatmiémtd: te this embodiment is, in particular, a vebicle
toll charge system of the type in which the charged toll
corresponding to the driving charging zone is subtracted
from the amount indicated in a card inserted in the
on-vehlocle transponder.

Avehicle toll charge system 100 according to this
embodiment includes: an on-vehicle transponder 50 which

is installed in a vehicle 20 such as an autcmobile and the
like and has a function for receiving a GPS informafion
15 transmitted by & GPS satellite 10; local controllers
40 which are installed at specific positions inside a
charging zone 60 in which the payment of the toll la
required and has license plate image taking apparatuses
80 for taking images of the vehicles 20; and a central

computer system 30 that is installed at arbitrary position
and stores in advance the identification information such

as the license plate information of the vehicle 20 and the
like.
(A) Explanation of the Central computer system 30

Fig., 2 shows a schematic configuration of the
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and an antenna unit 34, which are connected to a bus line 31,
respectively. The storage unit 36 stores in advance a database section 38
for storing a plurality of data as shown in Fig. 5 (vehicle information to
specify a 10 fraudulent vehicle, a transaction, image data and an image
deletion record) and a vehicle charge program 37 for operating the
central computer system 30. The functions of the central computer
system 30 will be schematically described below. 15 (1) Reception of
Transaction (Information) The central computer system receives the
transaction and vehicle charge information 95 transmitted by the

< ORVERLIRIMRBSRIEr 58S Ry EvaRiation BETRASIHB 2B FHEEfifa/S Y5 tom
sgomRuietaulen ekt yapsackgpansiied by e oReiEltn it 33

transponder 50 to judge whether or not the toll is normally charged an
f yhefhep akndiag ereor id détected by tre, on-eehidlé iregpspbrdee 404 e and

result of the juggment and the data 25 included.in t% transaction are . th
= FocaiBEd e Paris oM TR AL AGBAN e dadshe COMTo g ¥1Eh

tHhe storagehunitl3s HE te dransactiontttrsndttet dylthe dh-wshicie cid er 40;

transponder 50 is judged to_be normal, the license plate .infarmation of .
aﬂ%t%thﬁféttgﬁﬂ}#eﬂ%ﬁﬁwtth%féqwi&'Fc%} ity %S?set A e% 5 line

3 ihe lpeal santro]lez40;  Onthe other hangk ifile fanspcien isdydgesl tedvance
be 5 fraudulent or erroneous, an image send request telegraphic
a databage gection 38 for storing a plurality of data as
shown in Fig. 5 (vehicle information to specify a
fraudulent vehicle, a transaction, image data and an image
deletion record) and a vehicle charge program 37 for
operating the central computer system 30. The functionsg
of the central computer system 30 will be schematically
described below.
(1) Reception of Transaction {(Information)

The central computer system receives the

transaction and vehicle charge information 25 transmitted

ky the on-vehicle transponder 50.
(2) Bwvaluation of Transaction

The central computer system checks the
transaction transmitted by the on-vehicle transponder 50
to judge whether or not the toll is normally charged and
whether or not an error is detected by the on-vehicle
transponder 50, The result of the judgment and the data
included in the transaction are recorded in the transaction
database stored in the database section 38 of the storage

unit 38, If the transaction transmitted by the on-vehicle
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message is transmitted to the local controller 40. (3) Management of
Database The central computer system performs the management of the
following databases preliminarily 10 stored in the database section 38 in
the storage unit 36. -Transaction Database The transaction transmitted
by the on-vehicle transponder 50 and its evaluation result are stored.
Fraudulent vehicle Database 15 A stolen vehicle, a violator vehicle, a
vehicle on which the charge is erron Q_;ys_l_y‘ ended, and the like are
registered in the fraudulent vehicle database. When the vehicle registered

in the fraudulent. yehicle database js. recogni the lgcal | late
ARREGE D (A e (OUhE CoRTal CaPLIer SSeia0. mhage. D Lece
i idotabese The image nahich éndhidised by dictlacalwddriraileed@agquest for

transmitted to the central computer system 30, is stored io%eth%r WiT the

d gikerselate AR chgniisE Restit Inhe detatise. 19dabdTRage oLte+ 40
0193%?%5% fg central gompulensystemiequests for Heleing i #Bade be

to the local controller 40. When the result of the deletion of the image is _
f receivetathe centeal COMPOIRE ;Syte ATELQresaRe: I5GRAPEIE Esdaye fpphic

npsaeieted Image, dalabase. § (.CYRTUYSHRD FLBRionaiLocab .
(3) Management ¢f Database

The central computer system performs the
management of the following databases preliminarily
stored in the database section 38 in the storage unit 36.
*Transaction Database

The transaction transmitted by the on-vehicle
transponder 50 and its evaluation result are stored.
'Fraudulent vehicle Database

A steclen vehicle, a violator vehicle, a vehicle
on which the charge is erroneously ended, and the like are

registered in the fraudulent vehicle database. When the
vehicle registered in the fraudulent vehicle database is

recognized by the local controller 40, its image is
transmitted to the central computer system 30.
‘Image database

The image, which is obtained by the local
controller 40 and transmitted to the central computer
gystem 30, ig stored together with the license plate
recognition result in the database.
‘Deleted image database

The central computer system requests for deleting
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Through the communication with the local controller 40, the central

computer system transmits to and receives from the telegraphic

messages shown below. [Reception] 10 Image Data (Including License

plate Reading Result) Result of Deleting Image (Transmission] #lmage

send request -Request for deleting image 15 (B) Explanation of the Local

Control 40 Fig. 3 shows a schematic configuration of the local controller

40. The local controller 40 includes-a 49PY 43, a storage unit 45, a

communication unit 42 for communicating with the on-vehicle transponder
1 DY the 201cent @l COMPLER Sy steme30, and anadenighienitéd wihicho £ the

aré connected to a bus line 41, respectively. The storage unit 45 stores in
datledricera defalidse sebto6 for sBARG Heslurality of 488 BEShoRARPUTET

Fig. 6 (a_position 1D, an_i | request a rs
Sy S NS ge) Bt B hr b oeLieg Srodmaiera  or Shaiaing e
4 dacaheondroller 40. Also, the license plate image taking apparatus 80 for

taking an image of the license plate 21 of a vehicle 20 driving in the

(EhaighreRd 66 K onnddsd thehgh heftohiiicatiSf ifif42: She
functions ofthe Jloeal centroller 40 willheschematicatydeseabadhalaw.

(1) Automatic Imaging of Automobile (Vehicle) 5 A camera (license plate
cinagecthking apfsrattse central computer system transmits to

and receives from the telegraphic messages shown below.

[Reception]

‘*Image Data (Including License plate Reading Result)

*Result of Deleting Image
[Transmissdion]
‘Image send reguest
‘Request for deleting image
(B} Explanation of the Local Control 40

Fig. 3 shows a schematic configuration of the
local eontroller 40, The local controller 40 includes a
CPU 43, a storage unit 45, a communication unit 42 for
communicating with the on-vehicle transponder 50 or the
central computer system 30, and an antenna unit 44, which
are connected to a bus line 41, respectively, The storage

unit 45 stores in advance a database section 46 for storing

a plurality of data as shown in Fig. 6 (a position ID, an
image, an image send request and a request for deleting
image) and an image processing program 47 for operating
the local controller 40. Also, the license plate image

taking apparatus 80 for taking an image of the license plate
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80) that can continuously take images is used to take images of a vehicle
that enters the visual field of the camera. The imaging is carried out at a
speed of about 30 frames per second, and the cutting out process of the
license plate 10 image is carried out for each frame, and the reading
process of the license plate is performed on the image in which a license
plate is found out. (2) License plate Automatic Recognition Function The
process of reading the license plate'is215 performed on the image in which
a license plate is found out, and the reading result is recorded. An image
o flata; geprinoaprosess is finishadis empressed hy usings) REGL anebtheected
like. (3) communication Function with Central computer system 20 The
tw@m telegragimBdsanbd aie WRAASMAR to RRd rddeiel froffrR the
seaia st 909w 49 (Reserlonddage sandeuestABed below.
eq uest leting'image [Transmission] Image + License E late

wecamwmémlr@@gme%%mm BicéNs st ®

Recognmo | T or i
e e e
{

8 ¢or adatng @fﬁa@@ T EARDLBE 53 ééééh}%l HOMIRE chRtrF BSmpRitER
oPOMINNA 16 that enters the visual field of the camera.

The imaging is carried out at a speed of about 30 frames

per second, and the cutting out process of the license plate
image is carried out for each frame, and the reading process

of the license plate is performed on the image in which
a license plate is found out.
[2) License plate Autematic Recognition Function

The process of reading the license plate 1is

performed on the image in which a license plate is found

out, and the reading result is recorded. An image data

reading process is finished is compressed by using JPEG

and the like.

(3) Communication Function with Central computer system
The feolleowing telegraphic messages are

transmitted to and received from the central computer

system 30,

[Reception]

+Image send reguest

rRequest for deleting image

{Transmission]

+Image + License plats Recognition Result
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preset time, the local controller transmits compressed image information

- and license plate recognition result to the central computer system 30.

(C) Explanation of On--vehicle transponder 50 10 Fig. 4 shows a
schematic configuration of the on-vehicle transponder 50. The on-vehicle
transponder 50 includes a CPU 53, a storage unit 55, a communication
unit 52 for receiving GPS information 15 and carrying out the
communication between the local centipller 40 and the 15 central
computer system 30, and an antenna 54, which are connected to a bus

. Jine 51, respectively. The storage uni ores.jn ad e aplyality afesyl s
BP&s OW%i%Ci:‘)l(g.x ??gﬁ ﬁgve%?c#gifg?sg?\%%rg Ié%argf% positionesu
(drfformmatina and ¥ charge tatde)wihdMool procéssihgF20Nstgram 57 for

operating the on-vehicle transponger 50. The schematic functio the .
on-vehicle f&i<pbnder SJC)m@v#JIenel&es AbEE belbR ) Slj—F%% OIE WLinage

olding o

s Onavehicle wansnonder IR The guwehicke raasppadan is xegisieesmmo t be
25 the on-vehicle transponder before the on-vehicle transponder 50 is
r xstallge dn fiecautdrhebile gVehiad 200 T ohTveRitRttfihspéhdel th-n &

holds the, on-vehicle 23 transpon BIP (g%_) Sé t fr%qfa,_g ing Usi S

) . r VIR @ H9¢ ¥'sivd ssed
pﬁggiﬁc%h l{\}légsqfrlnéenrﬁe iocr:%fr%/%eiéilcI%Stransponder judges whether or not the
i fegiion altaingd by the GRS pdsittonseepduring enters ghid thargingesult to
zone. If the vehicle loading the on-vehicle
the central computer system 30
(C) Explanation of On-vehicle transponder 50

fig. 4 shows a schematic configuration of the

on-vehicle transponder 50, The on-vehicle transponder 50
includes a CPU 53, a storage unit 55, a communication unit
52 for raceiving 8PS information 15 and carrying out the
communication between the local controller 40 and the
central computer system 30, and an antenna 54, which are
cbnnected to a bus line 51, respectively. The storage unit

55 stores in advance a plurality of data as shown in Fig.
7 (an on-vehicle transponder ID, charging position
information and a charge table) and a toll processing
program 57 for operating the on-vehicle transpondexr 50.
The schematic functions of the on-vehicle transponder 50
will be described below,.
(1) Helding of On-vehicle transponder ID

The on-vehicle transponder 1D is registered on
the on-vehicle transponder before the on-vehicle
transponder 50 is installedon the automobile (vehicle 20) .

The on-vehicle transponder holds the cn-vehicle
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transponder is judged to enter a charging zone, the on-vehicle
transponder carries out a charging process. Charging Process: -In the
case of a card charging, the charged toll is 10 withdrawn by using the
card, and its result is transmitted to the central computer system (this
corresponds to the vehicle toll charge system according to a first
embodiment of the present invention). -In the case of a central style
(wherein a card is not used), 15 the tgahsaction and the charging position
information which are based on the judgment of the entering to the zone

a j Q.d tﬁ;he central computer system (this corresponds to the
tﬁgeﬁi%%%t%ﬁ?gmarge System, according to a second embodiment of the,

{ Drestheirtertibnf: 28 ¥3)Celc H4ibRSf ERGrgEa ToIF BY PerEiRiRg tFthe @
charge tabl?(%)rclé%p%d:ﬂ%iqeth&%?g@a%m’ hesthasoemllier or not

calculated. ommunication Function with Cenfral computer system

£ Theparsiehice trinspdntedtiagsoiits 1B€ 25 chalidiigpprotess iesimmd entel s
the central computer system 30. Further, the on-vehjcle trapsponder .

2 TGRS IROATERGE tabld i UBCE HAE A SR a0 e atging <P ot

arging

£ PRSIt 24 dformation fganihe sentiat computensysigimigperdaening he
update process. As a communication means of the on- vehicle

craNspohders mobhe sdramdsigation Techhfjuedtbred uSdt2 ORLRY Process,

communicaéigg QatfhtheEpégcgg% Qased on 5 encryption techniques are
applied for preveﬁtlngqeak and '

.In the case of a card charging, the charged toll is
withdrawn by using the card, and its result is transmitted
to the central computer system (this corresponds to the

vehicle toll charge system according to a first embodiment
of the present invention).
*In the case of a central style (wherein a card ig not used),
the transaction and the charging position information
which are based on the judgment of the entering to the zone
are transmitted to the central computer system (this
corresponds to the vehicle toll charge system, according
to a second embodiment of the present invention).
(3) Calculation of Charged Toll
By referring to the charge table corresponding
to the charging zone, the charged toll is calculatead.
(4) Communication Function with Central computer system
The on-vehicle transponder transmits the

charging process result to the central computer system 30,

rfurther, the on-vehicle transponder receives the charge

table and update data with regard to the charging position
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tampering of the data. (5) Update of Internal information through
Communication with Central computer system The on-vehicle
transponder receives information 10 with regard to the charge table and
the charging zone from the central computer system 30, and the data
inside the on-vehicle transponder 50 is updated. (Principle of Operation in
First Embodiment) The vehicle toll charge system 100 according to 15
this embodiment will be described belgw with reference to Fig. 8 to Fig.
10C. The automobile (vehicle 20) in this embodiment includes an
on-vehicle trans§onder 50 having the positioning function in which the

L iR B a6 @ IAR YO Te A S 04 b ich GOBRBERHCENTI-FB HRKREHOT™nY
ugg%ﬁa@gngr%?oc%fsasv,a'u goresponding to L is 18cordedis insged WO on -

he on-vehicle transponder 50. When the vehicle toll charge system 100

vediiartad G5 AREEPVIT of ek FelfieB A BRSO E&BD fads thedbf s 2re
uBLPeosIpg PIAGLATE oa(RIBIRIRIY Al0GrkiR the:iarage Bk 33 2Bk sed on

executes When the program is executeof, the on-vehicle
efranspobdenb® withdraws e ehzrges pdllifeotn fivs @ card e50aiwiten thek and

vehicle loading it is #é%gﬁd to arrive at the -- 2 5 charging zone 60
t BRIATERR r8gisteRSd if #fan- vehicle transponder 50. The charged toll

( I512350Aed 40 e prefiminasily stered asdhel eharge tablegh themunication
vehicle transponder 50 or calculated by the on-vehicle 5 transponder 50 at
w iHehtinfteat chargiree TRE ERgrginY S tem

The on-vehicle transponder receives information
with regard to the charge table and the charging zone from
the central computer system 30, and the data inside the
on-vehicle transponder 50 is updated.
(Principle of Operation in First Embodiment)

The vehicle toll charge system 100 according to
this embodiment will be described below with reference to

Fig., 8 to Fig. 10C. The automobile (vehicle 20) in this

embodiment includes an on-vehicle transponder 50 having

the positioning function in whir.:b. the GPS8 is used., An IC
card 50a to which a value indicating the amount ¢f the money
or a value corresponding to it 1s recorded is inserted into
the on-vehicle transponder 50. When the vehicle toll
charge system 100 is started up, the CPU 53 of the on-
vehicle transponder 50 reads the toll processing program
57 preliminarily stored in the storage unit 35 and executes
it. When the program is executed, the on-vehicle
transponder 50 withdraws the charged toll from the IC card

50a when the vehicle loading it is judged to arrive at the
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result is wirelessly transmitted to the central computer system 30 from the
on-vehicle transponder 50 by using the mobile communication function
managed by a telecom carrier 220, as illustrated in a dataflow 200 of the
vehicle toll 10 charge system shown in Fig. 8. At this time, the position
information to identify the charging zone in which the charging process is
executed is simultaneously transmitted to the central computer system
30. In the central computer system 30; ¢the. 15 authentication computer
belonging to the central computer system 30 executes the authentication

process for the vehicle 20, as follows. When the_ vehicle toll char -
Y RERPRO0T6 Brtd o AFe ERU A o0 ARPPE VLR agae o

vPHAAD 3 PielbpRariy stopdl.in thewstoerge vgié 20 86 ahd exeatesinad to
When the program is executed, a transaction receiving process for

b elazsityrigiths Gafbiiathdf@ddetsn Hatetdiisitfansatibh id afitd ©0
B R pEes e e sl s auae enica.
¢ Hlypteaies delbe goeassing dlowinhtheccntdl xompoter sySthe i Fiyr 9ARY
A et e o ot e P 8 S
< ransnpnglsr 50 spdithe faidyient vehicle PBrvehisorelitineiyusing the
registered therein and stores the vehicle identification information 5 of .
méraudutentmshicidsas exedutbudaiddsdaichedrby & telecom carrler
20, as illustrated in a dataflow 200 of the vehicle teoll
charge system shown in Fig. 8. At this time, the position
information to identify the charging zone in which the
charging process is executed 1s simultaneousliy
trangmitted te the central computer system 30.

In the central computer system 30, the
suthentication computer belonging to the central computer
svstem 30 executes the authentication process for the
vehicle 20, as follows. When the vehicle toll charge
system 100 is started up, the CPU 33 reads and the vehicle
charge program 37 preliminarily stored in the storage unit
36 and executes it. When the program is executed, a
transaction receiving process for classifying the
information included in the received transaction is
aarried out, in accordance with the reception of the
transaction including the charging result from the on-
vehicle transponder 50 {8tep 5200), as illustrated in the
processing flow of the central computer system in Fig. SA

(Step €210} . Then, the central computer system performs
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checking whether or not the vehicle loading the on-vehicle transponder
50 is a fraudulent vehicle (Step 5220). Next, the central computer system
judge whether or not the charging is normally executed in a transaction
evaluating 10 process, based on the user registration registered by a
driver 230, for the usage history and electronic signature that are
transmitted by the on-vehicle transponder 50. The usage history and

electronic signature that are procegsegin.the central computer system 30
are transmitted 15 to a card issuer 210. Then, when the card issuer 210

admits the settlement, the mgney amount is yvith(Ejrawn from.the a(;é:%%t

m gk EHeldFe PF 2t he B of Hiefifich T &5 HREnetfsythE Aider!
¢ Jhen. ihe card issyer210 remits e Mmaney sarespondiag tosthe falkpfthe

the charging zone 20 60 to the central computer system 30 through the
£ mecalint of thevosind. isdgelRl Iwieh the sares of eiddebied ggistered

completed, the central computer system 30 perfor, E)ezgiitﬁ@r&gf tion
tl’b?&c%%lfmlég%%?i’ﬁa ?hﬁ%n%%a%o%anaﬁg%lt géng%'y%aeD%n-vehicle na
o frapspondenandithe sesull 26 of the evalusatior perfaaedirathe ceptraich for
computer system 30 in the transaction DB (Step_ 5240). Moreover, a loc

l .
cloemtoliBatrabsniission robeds isharkied datér IR 24 Dok vehicle
£ YSEls Meatieation ibforpation o he Jiapsactian (srepisad by the Next,

on--vehicle transponder 50, retrieving the license plate information

+ gerrespandiag toc thepvehicte kaged en thedaed owhdid hd eansmiktingh e

5 the retrieved license plate information to, the loca
charging is normal

ly executed in a 'Erlansagtion evaluating
process, based on the user registration registered by a
driver 230, for the usage history and electronic signature
that are transmitted by the on-vehicle transponder 50.
The usage history and electronic signature that are

proaa&&adﬁhﬁthecentralcomputersystem&ﬂ)aretransmitted
to a card issuer 210, Then, when the card issuer 210 admits
the settlement, the money amount i1s withdrawn from the
account of the driver 242 of the bank 240 or the like that
ie opened by the driver. Then, the card issuer 210 remits

the money corresponding to the toll of the charging zone

60 to the central computer system 30 through the account

of the card issuer 241. When the series of the processes
is completed, the central computer systemn 30 performs a
DB regilstering process for registering the trangaction
transmitted by the on-vehicle transponder and the result
of the evaluation performed in the central computer system
2¢ in the transaction DB (Step 5240). Moreover, & local

controller transmigsion process is carried out for reading
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controller 40 (Step 5250). At this time, [request for deleting image) that is
the data indicating "the discarding of the image is allowed" or [image
send request] that is the data indicating "the image send is requested" is
also 10 added together with the license plate information. in the DB
retrieving process (Step 5220) and the transaction evaluating process
(step 5230), when itis judged that the, charging is normally processed
(namely, the authentication is successfully completed), this is 15
evaluated as "the discarding of the image is allowed," and when it is

oitglll shat ehelvshiclelid #atddiénar #HRR cRAIGRG PRdceSis TaiRdy the

£ $1anaely. tthe authentication iss fileg) L this isrevakinted bs theinwgerséad 50,
is requested.” Based on data except of the charging result, 20 for

r @Xarh e IB0sERBhinhRE Fst 6T ohh/Rhidld VaREsorIBrS 864 EROGHdNY to
tg(e)ak}];:w:e.cog%lvgahcjicéee Yapspqnder or the IG cardsisssiolen guisyGhnemitting

registéred, esignating "the image send is requested," it is possible to
+ hake e infage of theivebickesansllsend thaifmge 26 iothetoentrlle local

computer. system, 30. The inf lon u inthe_c ionpfthetally eqp
¢g %]Ti]‘lgy %h%inésgoasﬁiogl%ag fhes?cgr%c"jarg‘;n'é];1 %%I:é and the I?kegj[ﬁat are
1 8lpEedi+28i1ia thejonwehicle tiameppader S50 dinche idgntitibatioi scarding
information of the vehicle can be updated from the input unit 35 int

oferitied cHMPART Sstérh BORAISIMTthé HABSIR SfTumEHoR %ﬁaen?f‘a tis
£ Hhus, Itis pogsinle 165 gasiv ghangs charqing.Rositionsandaey Qut ihe also
added together with the license plate information.

In the DB retrieving process {Step 5220) and the

transactien evaluating process (Step 8230), when it is
judged that the charging i normally processed (namely,
the authentication is successfully completed), this is
evaluated as “the discarding of the image is allowed,” and
when it is judged that the vehicle is fraudulent or the
charging process is failed (namely, the authentication is
failed), this is evaluated as “the image send is
requested.” Based on data except of the charging result,
for example, by searching the list of on-vehicle
transponders 50a or IC cards 50a, 1 the on~-vehicle
traneponder or the IC card is stolen or is not registered,
by designating “the image send is requested,” it is
possible to take the image of the vehicle and send the image
to the central computer system 30. The information used
in the calculation of the toll, such ag the charging

position data, the charge table and the iike that are gtored
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registration of the numbers of fraudulent vehicles. In the local controller
40, as shown in Fig. 10A, when the vehicle toll charge system 100
according to this embodiment is started, the image taking apparatus 80
takes 10 the image for all of the vehicles driving in the charging zone 60
(Step 5400) . Next, object detection for checking whether or not a license
plate is included in the image is performed on the image corresponding to
the imaged target vehicle (Step 5413 8Fer the image which is 15
recognized to include a license plate in the object detection (Step $410),

1P Gyfting putprpgess of thedicepse, plote Bragesis perarmnediciien 4203t Lon
If the cutting out process of the license plate is successfully executed
i n(StepmB430) and thebut oue lidenbe plats ischeeketifodsd thE 2D fitgre 1nput

licensg plate image for the targeted vehicle, a license plate readi ;
urb’r(j}cegg o?"t’ﬁe%?}ﬁicgﬁ&gﬁgt% i§ %ﬂ%ge%%%/els%ﬁg:c%%{;? (%te 52%%3"%? rhe
ndhe license, platen keadingdroeessritthe chiatagter tacogsitipmefthdle to

license plate is successfully executed (Step 5450), and 25 the license
e piatd HubETHagE BHEEOERT B IS bé irRistadie BRIE Yargtted tP e

ryghigle the image,is compressas - JPEE and dheadike datepbdBak: g

then stored in the image 29 processing result DB. on the other hand, if
the cutting out proeess ot theckoehte plhftisShecamsiiia@ciid {Stept 08

2430)and theeut.qut licgnse plate s secaanized Refdobedbe-firshlicensetnis
pFaItIe Image %r §1e targeted 5 vehicle, or if in the license plate reading
eplocadsuther is started, the image taking apparatus 8C takes
the image for all of the vehicles driving in the charging
zone 60 (Step 3400). Next, object detection for checking
whether or not a license plate ie included in the image
is performed on the image corresponding to the imaged
target vehicle (Step 85410). For the lmage which is
recognized to include a license plate in the object
detection (Step $410), a cutting out process of the license
plate image is performed (Step $420). If the gutting out
processof1ﬂmalicenseplateimssucceasfullyaxacuted(Stap
$430) and the cut out license plate is checked to be the
firast license plate ilmage for the targeted vehicle, a
license plate reading process of the cut license plate is
successively executed (Step S440). 1In the license plate
reading process, if the character recognition of the
iicense plate iz successfully executed (3tep 5456), and
the license plate number image 1s recognized to be the first

one for the targeted vehicle, the image is compressed to

JPEG and the like (Step 5430), and then stored in the image
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character recognition of the license plate is successfully executed (Step
5450) and the license plate umber is recognized not to be the first license
plate number image for the targeted vehicle (Step 5460), the image is 10
discarded (Step 5480). In the local controller 40, when the vehicle toll
charge system 100 is started up, the CPU 43 reads and executes the
image processing program 47 preliminarily stored in the storage unit 45.
When the program is 15 executed, as, s%[1oyn in Fig. 10S, a receiving
process for processing various requezs s transmitted by the central
computer system 30 is carried out (Step 5500). The local controller 40,

p teensedaidng as whigdRequeSH(StR55T0) Aarkitithd byfthbRenfHtting
computer system 30.0r the 20 request for deleting | (Step 334Q) ted

C’L}Efé?%' Poct%g ?m%eQgr%cgés?ﬁgnéguﬁ%%:agnf gge%é%g?%e% requir(!ei(fll tmed

( delegraphis omessagerWhen the request fareteteting insage (Steprs540yn i zed
is transmitted from the central computer system 30, from _25 t}j‘élice

se
Nofats SnfBAnAtoR thhsmitet HRMERBLSY Sith R2FA tFe nddes Jorkgeted
v:iﬁ%W&i@?g%P“?LCE_S?HQE%%J“J_L?E‘e&‘ﬂgé 9% SUTesPORdING teecess, the

cense plate - 30 information is searched and retrieved, and the retrieved
climageiseemoved fomithe madetDE (SlepB55e) Pitehe ot teleyaphies fully
message,for deleting to report that the image is deleted. | .
eRBAGLRT (SEEhH26 )Tg%?traafﬁﬁit%:e%% t%ltﬁeege%%afagoani gjtéﬁ}s}i’/&gm& §
r 3049180 5840k th€o be the first licvense plate number image

for the targeted vehicle (Step 8460), the image is
discarded (Step S480).

In the local controller 40, when the vehilcle toll
charge system 100 is started up, the CPU 43 reads and
executes the image processing program 47 preliminarily

stored in the storage unit 45, When the program 1is

executed, as shown in Fig. 108, a receiving process for
processing various requests transmitted by the central
computer system 30 is carried out (Step S500). The local
controller 40, when receiving an image request {(Step §510)
transmitted by the central computer system 30 or the
request for deleting image (Step §540), refers to the image
processing result DB and generates a required telegraphic
nessage.

When the request for deleting image (Step £540)
is transmitted from the central computer sysgtem 30, from
the license plate information transmitted simultaneously
with it and the images stored in the image processing result

DB, the image corresponding to the license plate
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license plate information is not send from the central computer system
30, the taken image, the license plate recognition result recognized from
the image, the information indicating the position of imaging and the 10
current time are transmitted to the central computer system 30,
respectively. Here, the image transmitted to the central computer system
30 may be compressed in order to reduce the amount of data
transmission. On the other hand, wheg the image send request 15 (Step
5510) is transmitted from the central computer system 30, from the
license plate information transmitted simultaneouest%/ with it and the

i nfagewdidien it heirmge e ceithF RETILAE 5Re ifidde the retrieved
. _corresponding, to the, li te informationd anglyetrievetien,
1T§§§;§§%§§%ﬁ%_ 1 l168N56 Ale Infarmationss sepreheds ¢ en, &

en, an image data telegraphic message to report that
t dhesignagpiis o bewansmttéd is derleedtéd (Step SHB0F T Heppthe inblgg & the

~ data telegraphic message, the retrigved | e, the.license plat :

1 ’F@&‘@nﬁ%n@%é@?r’%@oé%’izg& WW%%gm%?aﬁe%%ggiﬂgapﬁgu%ﬁa nsnitted

¢ dnfernation gad the 25.guFreRtiime gredansmijtedde e ceplial) .  If the
computer system 30, respectively (Step S570) . When the central

1 tompster Blstbie 30nEcaivestthe Indge ded: iMagelddis fledriphicesftral

message and the tele hi S r ind im whi 1
C?@%&%@Iyﬁ%@%ﬁt%%& tcﬁg]lts)cztlagégéglol er 4 g(éte?oqgesog)??h%ﬁ%éﬁtrgl ace
r EQHRUeRSysient gislers Hhec tareived imdgecdats ard thedmage date

telegraphic message 5 in the image DB and reqisters the telegraphic
iﬁ,@@gggg%ﬁépn izgciicating ghe positgion DP Ema%%lg and the

current time are transmitted to the central computer systenm
30, respectively. Here, the image transmitted to the

central computer system 30 may be compressed in order to

reduce the amount of data transmission.
on the other hand, when the image send request

(Step §510) is transmitted fronm the central computer systen
30, from the license plate information transmitted

simultaneously with it and the images stored in the image
processing result DB, the image corresponding Lo the

license plate information is searched and retrisved (Step
§520). Then, an image data telegraphic message to report
that the image is tobe transmitted is generated {Step 8530) .,
Then, the image data telegraphlc message, the retrieved
image, the license plate recognition result recognized
from the image, the imaging position information and the
current time are transmitted to the central computer system
30, respectively (Step $570). When the central computer

system 30 receives the image data, image data telegraphic
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deleting image in the deleted image DB (Step 5320), as shown in Fig. 9B.
Also, the local controller 40 has a timeout monitoring function. As shown
in Fig. 1CC, the local 10 controller 40 checks the non-transmitted images
stored in the image processing result DB at a predetermined interval
(Step S600). Then, if an image that is not transmitted to the central
computer system 30 even after a predetermined time is found (Step
S610), the local 15 controller generatgs an image data telegraphic
message (Step 5620) and transmits it to the central computer system 30

(Step S630) Moreover, a plurality of local controllers. 40 m éﬁe installed
mergicedthe ERargiy®oh8 ﬁﬂﬂ TR asB RS B frat EomARerSysteth 332 9®

wiiPBEmIte 29 Laenee plotsnipnalien fiyeudbbiogdens! eeach eldhe rol Lex
plurality of | C

ocal tontrollers 40, so that any local controller 40 can'takes
4 magesef Bhiclds. THecomweticte ranopundEe30 StHFdesin dovdddet aKs the

on-vehicle transpongder 1D, gepgraphical information , 25 an e
= SRR SSSHONIR FG TR AT OBl Tdlo AT Ao b AR fi message
1 £hagging zanedngigaling the: geearaphicanange thayis sphiiythee ssage for
organizer as the - 32 region in which the toll is charged for the use of the

d edarlt MiehTiser@ehiols Bl GifakGe SybeRPTDD REthAEE R fifed Cpd BERoWn

. in e on-v, Eicle transponder 50 reads and executes the toll processing
3'%rograﬁr’l 57 preliminarily stored in the 5 storage unit 55. When the _
program is Biecyjedtans thecal controller 40 has a timeout

monitoring function. As shown in Fig. 10GC, the local
controller 40 checks the non-transmitted images stared in
the image processing result DB at a predetermined interval
(Step 8600). Then, if an image that is not transmitted
+5 the central computer system 30 even after a
predetermined time 1s found (Step 5610), the local
controller generates an image date telegraphlic message
(Step5620)andtranamitsit1x>th@mantralmmmput&r&ystem
30 {Step 5630). Moreover, a plurality of local
controllers 40 may be installed inside the charging zone
60, In this case, the central cornputer system 30 transmits
license plate information through broadcast to esach of the
plurality of local controllers 40, so that any local

controller 40 can takes images of vehicles.
mhe on-vehicle transponder 50 stores in advance

an on-vehicle transponder ID, geographical information
and a charge table, as shown in Fig. 7. The geographical
information includes the charging zone indicating the

geographical range that is set by the organizer as the
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vehicle loading the on-vehicle transponder 50 enters the charging zone
60, the on-vehicle transponder 50 judges that the vehicle enters the
charging zone 60 in accordance with the GPS information 15 and the
charging zone information. 10 Then, the charged toll corresponding to the
charging position is withdrawn by using the IC card boa inserted in the
on-vehicle transponder 50 in accordance with the charge table. The
on-vehicle transponder 50 transmits: g1 eharging position information
indicating the position 15 at which the vehicle enters the charging zone

60, and ctig.infarmatio tng §ine aaddate.dret d.
Toenice %r‘g@ﬁ%rﬁ%ﬁ%@ th%%lg%%ogn%lf:gsﬁg ngtu re and the like) to E?hg o2
Wiceniralicempeier systeno 3Q. The traasaston snfotrfdtidre nwydnve theip, the

format including the 20 charging position informatign. According to, this
CRIBoHihBnE s POSTBR1G 1 obE ABRRATEN Ehare Sy Reah Grrse C Ut e

e ¥ghiclertgll chargesmethod usingthe ystepanhish sanvheipsialieded in the

without large scale constructions such as a gantry for 25 setting roadside
s hppagtasesfotobidininglinfsematich REMIBRBIeS Hritirng T etarding the

zone, and the cost for _constructing.the, syst e [SQ it
vg% %%gﬁbﬁe%‘ %‘1&%/ & Fy 8&”{%&9&%%%% o?&%%:%grgglﬁr%% ugogigﬁr% thfs the
cwhere theyvebicle entersikechargistgizohe, thes changeds thé changige: s that

pAToyn ;?@ﬂ. th%chcaf”P %fﬁ%ec:ﬁ?gif%%o ol iprgeted fraudulent sance with
vé‘ahlcles, on yebyg electronically rewrlting the charging position

the CPS information 15 and the charging zone information.
Then, the charged toll corresponding to the charging
position is withdrawn by using the IC card 5Ca inserted

in the on-vehicle transpender 50 in accordance with the
charge table. The on~vehicle transponder 50 transmits:

the charging pesition information indicating the position
at which the vehicle enters the charging zone 60; and the
transaction information (the entering time and date, the
vehicle charge information 95, the electronic signature
and the like) to the central computer system 30. The
transaction information may have the format including the
charging position information.

According to this embodiment, it is possible to

provide a vehicle toll charge system and a vehicle toll
charge method using the system, which can be installed

without large scale constructions such as a gantry for

setting roadside apparatuses for obtaining information

from vehicles driving in a charging zone, and the cost for

constructing the system can be reduced. Also, 1t is
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information, the charge table and the identification information of vehicles,
respectively. (Second Embodiment) Vehicle Toll Charge System Based on
central Account 10 A schematic configuration and operational principle of
a vehicle toll charge system according to a second embodiment of the
present invention are basically equal to those of the first embodiment,
respectively, and their detailed descriptions are omitted, However, in this
15 embodiment, without inserting an IC.card 50a into the on-vehicle
transponder 50, when a vehicle 20 loading the on-vehicle transponder 50

enters a charging zope 60, the on-vehicle transponder 50 judges_that t -
DCFARE DAnST BT ot EREX e vt SHAL BO and e 20 T 294

pd@NENis hesharging pesitign ifaramation @pd the drasaetiping zone, the
information to the central computer system 30. In this embodiment, the

chenga coptifer sykers Bbtbrédda hargs ihid theadvBAdEY $her: tHe!
= LAl compler syste 3 caleplaies i foll haraegid ke 25 Vadlg by

ering to"a charging zon€ based on the transaction information and
o Chargingrppsigon infarmatidre ivhichtare trahsmigédiffomnalse bri-oshicle

. transponder 50 34 and the charge table. Next, the central co r :
1Rfaemadc eibcks ReethRAGI Ot fHRChEr qto%ﬁleev e rgg %[(?é:q? g o

i the.qnsuehicle, transpepaser S04 possinig, el whetberar not the vehicle

(Isoggglgéh%%%-g%ql%%g)ttr}ansponder is a fraudulent vehicle, based on the

Vehicle Toll Charge System Based on Central Account

A schematic configuration and operational
principle of & vehicle toll charge system according to a
second embodiment of the present inventiocn are basically

equal to thosge of the first embodiment, respectively, and
their detailed descriptions are omitted. However, in thig

embodiment, without inserting an IC card 50a into the
on-vehicle transponder 50, when a vehicle 20 leoading the
on-vehicle transponder 50 enters a charging zone 60, the

on-vehicle transponder 50 judges that the on-vehicle

transponder 50 enters the charging zone 60 and then

transmite the charging position information and the
transaction information to the central computer system 30.

In this embodiment, the central computer system
30 stores the charge table in advance. Then, the central
computer system 30 salculates the toll charged to the
vehicle entering te & charging zone based on the
transaction information and charging position information

whnich are transmitted from the on-vehicle transpondsr 50
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calculated toll to be charged, the transaction information, and a pre-set
vehicle identification information. As the result of the check, if the
charging to the vehicle 20 loading the on-vehicle transponder 50 is
judged to be 10 possible and if the vehicle 20 loading the on-vehicle
transponder 50 is judged not to be the fraudulent vehicle, the central
computer system 30 transmits a request for deleting image, which
includes the identification information3df the vehicle 20 to instruct the
deletion of 15 the taken image corresponding to the vehicle 20 loading

a tge%q-ve@gq,tgj%nstpgg(iq SOytosthe lacpkcandrpliar0. (Amihemthersystem
"han , ﬁthe charging to the vehicle 20 loading the on-vehicle transponder

3 05(:is gudgedwd bé epossiblen o if HieeyePiehec 20 BEdiRG tHddn-Y&ids te 20
1 danspandey, 20 50 is,iuggechte beasfraisientehinte, the ganralible or

computer system 30 transmits the image send request including the

whideritification informatibs of e \ehielel 26 baBimg FReoRPeigicle
transponder 50 to the local cantroller 4Q for instructing the transmission of

tr{ﬁ@ﬁ;ﬁ%@ﬁ § fmage c%rrggﬁ%gnadi‘niget%%hgr\%hﬁ?e 20 loading the on- ‘

c VEhigletranspender 56 todherrentrakcorhuter system@oi dm thisformation,

embodiment, a toll value data and a - 35 function of cglculatiqt_c)]%a toll As the
anglde BRENG $&qRE 16 I ieied bA BRorRierida taRSonder AISh,

xé%‘lﬁlf?aé&k“g upf,calgulated by the cenyaleorpuies systemvatiscle 20
collected by the telecom carrier 220 and sent to the 5 central computer

1 SysiemBO0tietd lmnthe erganizngtcompamgnder 50 ig dudged to be
possible and if the vehicle 20 loading the on-vehicle
transponder 50 is judged not to be the fraudulent vehicle,
the central computer system 30 transmits a request for
deleting image, which includes the identification
information of the vehicle 20 to instruct the deletion of
the taken image corresponding to the vehicle 20 loading
the on-vehicle transponder 50, to the local controller 40,
on the other hand, if the charging to the vehicle 20 loading
the on-vehicle transponder 50 is judged to be impossible

or if the vehicle 20 loading the on-vehicle transponder

50 ig judged tc be a fraudulent vehicle, the central

computer system 30 trangmits the inage send regquest
inciuding the identification information of the vehicle
20 loading the on-vehicle transponder 50 Lo the local
controller 40 for instructing the transmission of the taken
image corresponding to the vehicle 20 loading the on-
vehicle transponder 50 to the central computer gsystem 30,

Tn this embodiment, & toll value data and a
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of the system, as shown in Fig. 11. According to this embodiment,

similarly to a first embodiment, it is possible to provide a vehicle toll

charge system and a vehicle toll charge method using the 10 system,

which can be installed without large scale constructions such as a gantry

for setting roadside apparatuses for obtaining information from vehicles

driving in a charging zone, and the cost for constructing the system can

be reduced. Also, it is possible to egsu%l§ carry out the change of the

charging positions where the vehicle enters the charging zone, the

change of the charging amount, and the change of the registration of
fuargbtedriraufual vohlads! baly Dytadcrdrfthile rawktift the thdgEEY £O

osition infarmation, the charge 20_table.and identification info{mation +, &
b%f Q]é"rﬁ%lég, r §pé:}c%vgle§}.e(Tﬁ%d r%?é |%1%n§%%eﬁ%% To% Cc:iﬂ'arge Systém
cHarGaleating:Gharged Tell throsghiipcah@ootaller 25 Thergehéraatieys tem
configuration and operational principle of a vehicle toll charge system

3 Rcbrditg R HRFA BbbHhAR LFRETbIESHT TREnAdY aFPbaG ety =9 the
& 8Qual to, ip dhe ficst emhodiment espectively, g ahei deigilednpany

descriptions afe omitted.” However, in this embodiment, when a vehicle 20
o foading the snwmhicle strarispendet 50 Bhters d éharging zone 60, the

on-vehicle 2 transponder R0Jud9es el L SR NIAChaldNg 24P o &
First embodiment, it is possible to provide a vehicle toll
charge system and a vehicle toll charge method using the
system, which can be installed without large scale
constructions such as a gantry for setting roadside
apparatuses for obtaining information from vehicles
driving in a charging zone, and the cost for constructing
the system can be reduced. Also, 1t is possible to geasily
carry out the change of the charging positions where the
vehicle enters the charging zone, the change ¢f the
charging amount, and the change of the registration of
targeted fraudulent vehicles, only by electronically
rewriting the charging position information, the charge
table and the identification information of vehlcles,
respectively.
{Third Embodiment)
Vehicle Toll Charge System for Calculating Charged Toll
through Loc¢al Controller
The gchematic configuration and operational

principle of a vehicle toll charge system according to a

third embodiment of the present invention are basically
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and uses a wireless communication means such as the wireless LAN and
the like to directly transmit the charging position information and the
transaction information to the local controller 40. The local controller 40
checks 1.0 whether or not the charging to the vehicle 20 loading the
on-vehicle transponder 50 is possible or whether or not the vehicle 20 is a
fraudulent vehicle, in accordance with the charging position information
and the transaction information that %tr_ansmitted by the on-vehicle 15
transponder 50. in this embodiment, the local controller 40 stores a

charge table and identification information of vehicles in advance,
e qlardovey, themutidhtichtort E5mpuiRbRRldMSaIdngstts tecniie 1y, and

computer.system.3Q 20 in a first iment, belongs to g localsystemy «ni g
t%@?r‘? té%tea/rﬁtt?oe |m8e% .%r?éan%‘ge{’?#coﬁe%gogﬁtegs a cﬁarglg'ﬁg zone 66, the
c@py/ehiglerranspensier 20 teghgrizes that il ertdrsnthe thargoy-zorb 501 ¢

in accordance with the charging position information preliminarily stored

trrmeRAESSehkle BRIDbAdE SR aRE HafshREMhardin fRmgFRLCLe
tggqglgg%e%d dhe trapsactiopynfermatign ta. the logal eaireliend@. zone 60,

en, the local controller 40 37 calculates the toll charged in the charging
azone16l: sn acedrdaricesmthahaolarying pbsitommformaficrcdndife the

w iransactianinfarnation that are yansmiited By the ranavediclectranspender ging

50, and the charge table. Then, 5 the local controller 40 checks whether or
poetithé omargim§ormation and the transaction information to
the local controller 40. The local contreller 40 checks
whether or not the charging to the vehicle 20 loading the
on-vehicle transponder 50 is possible or whether ar not
the vehicle 20 is a fraudulent vehicle, in accordance with
the charging position information and the transaction
information that are transmitted by the on-vehlcle
transponder 50.

In this embodiment, the local controller 40
stores a charge table and identification information of
vehicles in advance. Moreover, the authentication
computer, which belongs to the central computer system 30
in a first embodiment, belongs to a local systewm 39 in this
embodiment. When a vehicle 20 enters a charging zone 60,
the on-vehicle transponder 50 recognizes that it enters
+he charging zone 60 in accordance with the charging
position information preliminarily stored in the on-
vehicle transponder 30, and transwmits the charging
position information and the transaction information to

+he local controller 40. Then, the local contreoller 40
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to the vehicle 20 loading the on-vehicle transponder 50 is possible or
whether or not the vehicle loading the on-vehicle transponder 50 is a
fraudulent vehicle, in accordance with the calculated charging amount
and the 10 identification information of the vehicle. If the charging to the
vehicle 20 loading the on-vehicle transponder 50 is judged to be possible
and if the vehicle 20 loading the on-vehicle transponder 50 is judged not
to be a fraudulent vehicle, the local cohtroller 40 deletes 15 the obtained
image corresponding to the vehicle loading the on-vehicle transponder 50

ca@%ﬁﬂ)}%%%?af&%g by, matching the identification infarmpatiag okthee 60, in

cle and the license plate identification information analyzed on the
a clhasisiofine: imagenot. the vahictey20: P theiottier 20 et it #Helcharging the

to the vehjcle loading the on-venhi ranspon r 50 IS,
T riEthDESiHh é%ﬁllf’rﬁbg é‘"rﬁ};‘ri’etjrﬁalqb?} & of-uéhi e%ranspc(?gegrASOBg the
orlggadita be the franduigptaehiste, therecat senteallandfutransilits the Then,
obtained image corresponding to the vehicle loading the 25 on-vehicle

£ teanispoAderse irhd bemral Comiguidrsysheh IBoth MdieHing ife charging
cqueleaton ounalin.ol e, Xehaa andielrasa aie deitseaton: so

Accor ng Fto thiS ern odiment, similarly to a first
1 serphodiment and & sepenthembadimenttit istpessikle 1o jprovideasl yeticié he

toll charge system and a vehicle toll char eth gaugmg%he S sten?Le in
ORGP ihSERSPS WRTdUt Fé\?geléc Ssuchaa =

2 J20URIt s with the calculated charglng amount and the
identification information of the vehicls. If the
charging to the vehicle 20 leoading the on-vehicle
trangponder 50 is judged to be poseible and if the vehicle
20 loading the on-vehicle transponder 50 is judged not to
be a fraudulent vehicle, the local controller 40 deletes
the obtained image corresponding to the vehicle loading
the on-vehicle transponder 50 from the database, by
matching the identification information of the vehicle and
the license plate identification information analyzed on
the basis of the image of the vehicle 20. On the other
hand, if the charging to the vehicle loading the on-vehicle
transponder 50 is judged to be impossible or if the vehicle
ioading the on-vehicle transponder 50 is judged to be the
fraudulent vehicle, the local contreller 40 transmits the
obtained image corresponding to the vehicle loading the
on~vehicle transponder 50 to the central computer system
30 by matching the identification informaticn of the

vehicle and the license plate identification information.
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setting roadside apparatuses for obtaining information from vehicles

driving in a charging zone, and the cost for constructing the system can

be reduced. Also, it is possible to easily carry out the change of the
charging 10 positions where the vehicle enters the charging zone, the
change of the charging amount, and the change of the registration of
targeted fraudulent vehicles, only by electronically rewriting the charging
position information, the charge table %%d the identification 15 information

of vehicles, respectively. Moreover, inthis embodiment, when the
on-vehicle transponder 50 transmits the charging position information and
the transadlieraaTBinatiosi ¢o the iGcar B&RSHEDL by Bifid & irkless® 2

£ £omMmunC a{ai N gaitsuch s the Vvér@éex%a LANandithe like, 20; 35 possible
communication costs'can be feduced compared with a communication
& ysigcydata linevef mifelpeomechlriern {Equrtls Esbadinaend) ¥ehigtelTolle toll
Charge System for Carrying Out Distance Based Chargin%xZEn a vehicl
p

RATHErgBLT bR AEbitngBe Vit BfmolitheRtiofthe pfRiSent™ alled

winvention, 3 digtance. baged-cliarging,ype oiebiclatel charoa syslen # foxr
setting - 39 the charging amount on the basis of the driving distance in .
& thetzong of thedehitke 20pamermyaschardiagrzore 5Dl Bidpplidhowmpation
one of vehijcle toll charge. systems _described in first to thir | t
i £
f"f’ﬁg‘s‘éﬁg‘rﬁgf coAfigUrd i%nléhaaoﬁzlr%ﬁgnﬁ?gri%cﬁp%’ofgtﬁeg]vbéﬁglgsg St for
constructing the svstem can be reduced. Also, 1t 1s
possible to easily carry cut the change of the charging
positions where the vehicle enters the charging zone, the
change of the charging amount, and the changs of the

registration of targeted fraudulent vehicles, only by
electronically rewriting the charging position

information, the charge table and the identification
information of vehicles, respectively. Moreover, in this
embodiment, when the on-vehicle transponder 50 transmits
the charging position information and the transacticn
information to the local contreller 40, byusing a wireless
communication unit such as the wireless LAN and the like,

sommunication costs can be reduced compared with =
communication using a data line of a telecom carrier.
(Fourth Embodiment)

Vehicle Toll Charge System for Carrying Out Disgtance Bassad
Charging

In a vehicle toll charge system according to a
fourth embodiment of the present invention, a “distance

based charging type” vehicle toll charge system for setting



10

L5

20

25

toll charge system according to this embodiment are basically equal to
any of first to third embodiments, respectively. Here, only the points
different from embodiments explained above are described. 10 In this
embodiment, the local controllers 40 are installed at an exit A and an exit
B of the charging zone 60, respectively. The on--vehicle transponder 50
stores the total distance of a vehicle 20 inside the region of a charging
zone 60, in accordance with the char '@g 15 position information
corresponding to the position where the vehicle 20 enters the charging
zone 60 and the charging position information corresponding to the

£ IposHBR Méﬁégtr?é%Fﬁb 08 kRSB Ine chdrgh S oné lﬁ’o‘r’éﬁaﬁmb%t ance
140 H}?ec % aﬂ%@ae%@ﬁ%e%demwirﬁwaw@ﬁaBQM@%M 60

that a v exits from a charging zone 60, the on-vehicle
i éraamﬁe%&mammscﬂz&tran‘sam miermatdiagththe dtals ystems

distance informati nlnsde the char ne tq the entral uter.
dR§SEHRRITHE cgﬁﬁgl oﬁ%ué?%ﬁ%e%\@é éféu%{‘ stHe r%?n‘?g{:hematlc
c SOYGY 23 inageoriance with theirgeeiveddransactiondnfermaiins, thehicle
total distance information inside the charging zone, and the charge table

t cBeIpDALILG IEHE BRItarReBAEEH N0 LehaFJiid AREDRMYIE s AT e
(TR AU D e PR e 0eshieda ponce,
r 8ipe il wdich.cartkerimgtaded withdut lapgeiscake different fron
embodiments explained above are desgcribed.

In this embodiment, the local controllers 40 are
ingtalled at an exit A and an exit B of the charging zone
60, respectively. The on-vehicle transponder 50 stores
the total distance of a vehicle 20 inside the region of
a charging zons 60, in accordance with the charging
position information corresponding £o the position where
the vehicle 20 enters the charging zone 60 and the charging
position information corresponding to the position where
the vehicle 20 exits from the charging zone., For example,
in the case of the application to a second enbodiment, when
judging that a vehicle 20 exits from a charging zone &0,

the on-vehigle transponder 50 transmits the transaction
information and the total digtance information inside the

charging zone to the c¢entrsl computer system 30. The

central computer system 30 calculates the charging amount,
in accordance with the received transaction information,
the total distance information inside the charging zone,

and the charge table corresponding to the distance based
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constructions such as a gantry for setting roadside apparatuses for
obtaining information from vehicles driving in a charging zone, and the
cost for constructing the system can be reduced. Also, it is possible to
easily 10 carry out the change of the charging positions where the vehicle
enters the charging zone, the change of the charging amount, and the
change of the registration of targeted fraudulent vehicles, only by
electronically rewriting the charging ppgition information, the charge 15
table and the identification information of vehicles, respectively. Also, not
only a constant toll charging, it is possible to carry out a charging setting
chEEd BA -the driving distance of a vehicle inside the charging zone 60.

20 (Fifth Embadiment) Yehiclefal.Coage Sysiepior CanymgOW to first

Authentication Based on License Plate The vehicle toll charge system
t cadchiidingy e diflh srbbdiment of theopresark ivehtiop Riged whethghicle

25.0r not the charging is normally executed by using the image of ;
t“?i%én@ﬁlﬁféqaﬁé’% fﬁealggllaco%?r Ijrec?‘il% i%gain?/ gr?éagf%eh{%%eét%%d using
1 Chaige systems desaibed drfirst-etl ipiferdnembadimentscitle

schematic configuration and operational principle of the vehicle toll = |
cehargewySie M Sccoidily Bhis ebdment &% bEekahr shuaPRdFdsie

FIBRNE R oS prosnedtors.
driving in a charging zone, and the cost for constructing
the system can be reduced. Also, it is possible to gaslly
carry out the change of the charging positions where the
vehicle enters the charging zone, the change of the
charging amount, and the change of the registration of
targeted fraudulent vehlcles, only by electronically
rewriting the charging position information, the charge
table and the identification information of vehicles,
respectively. Also, not only a constant toll charging,

it is possible to carry out a charging setting based on

the driving distance of & vehicle inside the charging zone
60,

(Fifth Embodiment)
Vehicle Toll Charge System for Carrying Qut Authentication
Based on License Plate '

" The vehicle toll charge system according to a
fifth embodiment of the present invention judges whether
or not the charging is normally executed by using the image
of the license plate taken by the local controller 40 in

any one of vehicle toll charge systems described in first
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This embodiment will be described below with reference to Fig. 13. The
vehicle toll charge system in this embodiment includes the local side
systems 39. The local side systems 39 are installed at all exits 60out of
10 the charging zone 60, namely, all positions where the vehicle 20 can
exit from the charging zone 60. The local system 39 includes: a camera
79 whose field of view includes the exit 60out that is a position where
vehicles 20 exit from the charging zore, 60; and a communication unit 81
for 15 transmitting the image taken by the camera 79 to the central

£ SOMPUtet aysie sB.iA vehigle 20renters dhasehatging zanefilyibation and
on-vehicle transponder 50 generates the position_information indicating

oS paditorh iladebrdafd@wih 28 thd € PEIRdMdtiohAs TeietBifon ¥ 8 &1
= CESRes 0. olhe ARUENAIR LARSRONISE 20 DRdQTTS WEIEDNGE those

e geographical position relation between its position and the charging
o 201e, 1% acensdancendthethie o argingtzoner mépmeatiorbatis thélere, only

eographical information 25 indicating the charging zone, 60 (refer to Fig. .
L F oG B PSR RGO & EoR o RHAY 1B ek St gie 1P d
vehicle 20 aniars theqeharging 2ene,0; 1 48 eTheancwetiiciaiiranspendesi th

50, when recognizing that the vehicle 20 driving in a charging zone 60 .
rafives mat & boanddry bebwieen (B ehdffingZohe 60 ahdil UL vREem 10

R Bl S e A SR 0 AP U o 59, 7he
local side systems 39 are installed at all exits 60out of
the charging zone 60, namely, all positions where the
vehicle 20 can exit from the charging zone €0. The local
system 3% includes: a camera 79 whose field of view includes
the exit 60out that is a position where vehicles 20 exit
from the charging zone 60; and a communication unit 81 for
transmitting the image taken by the camera 79 te the central
conputer system 30.

A vehicle 20 enters the charging zone 60. The
on-vehicle transponder 50 generates the position
information indicating its position, in accordance with

the GPS information 15 received from GPS =satellites 10.

The on~vehicle transponder 50 performs matching of the
geographical position relation between its position and

the charging zone, in accordance with the charging zone
information that is the geographical information

indicating the charging zone 60 {refer to Fig. 7) and the
position information, and consequently recognizes that

the vehicle 20 enters the charging zone 60.
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on-vehicle transponder ID and the card ID serving as the identifier of the

card inserted in the on-vehicle transponder 50, to the central computer

system 30 by using a mobile communication technique. The central

computer 10 system 30 stores the received transaction information.
Correspondingly, the central computer system 30 stores the information
indicating the time when the transaction information is received as a
transaction information reception timqlgejer to Fig. 5 (2) #1). 15 The local
system 39 generates all vehicle image in which all of the vehicles 20

exiting from the exits 60out of the charging zone 60 are imaged atthe . |
place wherlite coanierd: G BandtaHetE FR& 8 verfle iMa§elise Gagds 12 1ng

image that is continyo K sg fi [ Q includes the 5
t%ﬁs% Sut. The ggr%mt%sﬁi/c%ﬁgr% gr%%mragnsk?n%ascl{#éefggil g}gtem FRves
a thfgrmation aichh v chidemtheh all wrhicleimgge cthe iMagaydingé andwt s ide

local system ID (the local system ID is, for example, the information of
2B R LR e fohoRiide) 5 Spe GRAE pbdition 953 Aeddld 2one 60,

£ s¥S5iem 30 todhe gentral sppUisrSysiem:3Q £oNtOUsY Nyeakimes the

The central computer system 30 stores the received local side system
oinforatation Gefer an Spao &R 515) 62 The eestédl Somputes Systad 3ps the

R hes En SR DA e e
t ¢neluding: nwperals, charactersanttthe ikePmpaiter system 30 by using
a mobile communication technigque. The central computer
system 30 stores the received transaction information.
Correspondingly, the central computer system 30 stores the
information indicating the time when the transaction
information is received as a transaction information
reception time (refer to Fig. 5 {2) #1).

The local syvstem 39 generates all vehlcle Image

in which all of the vehicles 20 exiting from the exits 60out
of the charging zone 60 are imaged at the place where the

camera 79 is installed. The all vehicle image ls a video
image that is continuously taken and whose field of view
includes the exits 60out, The communication unit 8l

transmits the local system informatioen, which includes the
211 vehicle image, the imaging time and a local system ID
(the local system ID is, for example, the information of
t+he latitude and the longitude) to specify the position

of the local system 39, to the central computer system 30

gontinuously in real time. The central computer system

30 stores the received local side system information {(refer
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linked. The central computer system 30 retrieves the license plate
corresponding to the on-vehicle transponder ID included in the received
transaction information from the license plate database and generates
on-vehicle 10 transponder side license plate information that is the set of
the retrieved license plate and the transaction information reception time.
The central computer system 30 performs an image recognition on the all
vehicle image included in the local 15,system information, reads the
symbols on the license plate and generates the camera side license plate
information, which is the set of the license plates of all the vehicles 20
texifing from tHé éxits%0eut of the charging zone 60 and the imaging time.
20 The cengral.corputer.sysiem, 30, execules lisense niale MAdChing i cense
process for matching the on-vehicle transponder side license plate
p Infereation cind she tamend shdetlicense platdinfohmation rekordarof D and

the matching, if the difference between the transaction 25 information,, . _
CRE DG SRS IATAA e 1o dhali ol L rbde ey L Lcense

. pieferenge and [ thee-ehiele d1anspender sidediegnsenplaterieformation) are

and the camera - 44 “side license plate information are coincident with
1 badhe dtherTthe comtrd] termpaRRSySEET 36 VatbgRize thEfthe 1eves the

authentication of the vehic ﬁ ' eg% plateis suecessiully ponder
168&5‘3&1 eac%%raffléqg;ér%&é% é\é{%gél?fe . eg]is?qt?]ere IS N0 coincidencg

7 betiveen fhesen-vehiclee received transaction information from
the license plate database and generates on-vehicle

transponder side license plate informatioen that is the set
of the retrieved license plate and the transaction

information reception time,

The central computer system 30 performs an image
recognition on the all vehicle image included in the local
system information, reads the synbols on the license plate
and generates the camera side license plate information,
which is the set of the license plates of all the vehicles

20 exiting from the exits 6é0out of the charging zone 60

and the imaging time,.

The central computer system 30 executes a license
plate matching process for matching the on-vehicle
transponder side license plate information and the camera
side license plate information. As a result of the
matehing, if the difference between the transaction
information reception time and the imaging time 18 smaller
than a predetermined reference and If the on~vehigle

transponder side license plate information and the camera
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transponder side license plate information and the camera side license
plate information or if, although the on- vehicle transponder side license
plate information and the camera side license plate information are
coincident with 10 each other, the difference between the transaction
information reception time and the imaging time is larger than a
predetermined reference, the authentication is judged to be failed. In the
on-vehicle transponder 50, when the lagk -15 of remaining amount of a
card, the non-insertion of a card, or a communication error disables the
normal charging, the on-vehi&le tran?ponder 50 adds.a status of t

s IR &rginig® 85 FtoRNé f SnshRaGH b imatibn and transmits it o ht(}:s}ith each

oCRBYal compuensystem demihetceptral,eomputen2g sysiemBPes that the
recognizes that the charging is not normally executed, if the status of the

atchheigiareor iodtldedl foh mefansadiorPiRfGTAakSH dVefi ifthgense plate
i {rglehing of the, Ipnac pIalG§ Sccassildone !t g 2paeigRx ecuted.

ansponder included In thée transaction informatfion is
1 fegistered il @ hackiist of thbcbentral computee Bystéra 30;the ebritral &
computer system 30 recognizes that the charg%n

IS not - 45 normally

© BAOGURS ST 16 the CRRIRaPIhE SEuGS BF HRchrghg Bitor e Camera
” %&1%60'1 Adehicle 20a.daes natlgad; he anvebicles #ransponderiffs Wes on-

e vehicle 20a drives in a charging 5 zone 60 and arrives at an exit
véhaut lthetlveal 3pstehs9 side license plate information and the
camera sgide license plate information are coincident with
gach other, the difference between the transaction
information reception time and the imaging time i1s larger
than & predetermined reference, the authentication is
iudged to be failed.

In the on-vehicle transponder 50, when the lack
of remaining amount of a card, the non-insertion of a card,
or a communication error disables the normal charging, the
on-vehicle transponder 50 adds a status of the charging
error to the transaction information and transmits it to
the central computer system 30. The central computer
system 30 recognizes that the charging is not normally
executed, if the statusg ¢of the charging error i1g added to
the transaction information, even i1f the matching of the
license plate is successfiully done.

7f the on-vehicle transponder ID or c¢ard ID
included in the transaction information is registered in
a blacklist of the central computer system 30, the central

computer system 30 recognizes that the charging is not
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transmits the local side system information to the central computer
system 30, independently of the presence or absence of the on-vehicle
transponder 50. The central computer system 30 generates the camera
side license plate 10 information from the received local side system
information. The central computer system 30 executes the license plate
matching process. In this process, the on-vehicle transponder side
license plate information which coirmcidés with the camera side license
plate 15 information is retrieved. However, since the vehicle 20a does not

niépad dhe onvehicls transpandes 50, 4he reldewal of dheseoingidantthe status

on-vehicle transponder side license plate information is failed. In this
o Eadel: thecdentrgll bamButERsystefn 30! Ee8gnizes that the authentication

is 20 not sugcessfully done, and t@g aaglsqarzgigt?;i r%%wogﬂ%”yo axecyted. 1 a

3
and then store$ The Caniera side Ticense p(f ormation as a

t Barsmyaicable licenne: plaie dates Ateqrdingta slich aeehiciedottharging
charge system, the image recognition of the license plate is carried out

2oB.8n e Basrdl E5BaRr 3Fs 56 die FRRR Cheidc LRy s)F tem 39
e SARARITPIL AU SIBUES. SegMeRe0UR! CRFDLIRE BYRIEMSY €8 central
recognize the image information from - 46 the camera 79 in accordance

cwithy thedicessespiate iRfdymatiohegbtaided:hylconedrtiig thetonavehiicie or
transponder |D. Thus, it is nat required to individually recagniz ch.of _,
ﬁfﬁ@%ﬁﬁﬁcf&s,g g th%lr”é‘crt?(éﬁ“z‘?ntj 5 blocasd’ éaarr}’\({a‘xexpeg%gr‘me%%%se%egntral
cWhola pEWesRIUrelit 30 generates the camera side license plate
information from the received local side systen
information. The central computer system 30 executes the
license plate matching process, In thig process, the

on-vehicle transponder side license plate information

which coincides with the camera side license plate
information is retrieved. However, since the vehicle 20a
does net load the on~vehicle transponder 50, the retrieval
cf the coincident on~vehicle transponder side license
plate information is failed. 1In this case, the central
computer system 30 recognizes that the authentication is
not successfully done and the charging 18 not normally
axecuted, and then stores the camera side license plate
information as a non-communicable license plate data.
According to such a vehicle toll c¢harge systen,
the image recognition of the license plate is carried out
on the central computer system 30 side. Thus, the local

gide system can be simply constituted. Also, the central

computer system 30 can recognize the image information from
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of characters on the license plate. As a result, the recognition rate is
extremely improved. (Sixth Embodiment) Vehicle Toll Charge System for
Recognizing Vehicle ID in 10 Local Side System In a vehicle toll charge
system according to a sixth embodiment, the function of the central
computer .system 30 for applying image recognition to a license plate and
converting it into an on-vehicle transponder ID in a 15 fifth embodiment is
moved to the local system 39. The vehjgle-toll charge system in this
embodiment will be described below with reference to Fig. 14. The local

SiSiem 3o whichhas,a configyalion dfierentio hal of adllee p1ate

dhbodimentis irstalléd &t an exit of a charging ne 60 in this

i embediment 4 he license plateimageraking. apgaratus Sorcomnsal
camera 79, a vehicle registration identifier recognizer 39-1, a vehicle 1D

LESRMRRENSE D At a dhidbise 35-3 TRPEMERTE hstdleti it e F4 1Y
IQ@B%R?%%O';‘?&E@S the qamera {9 inkige13s The camere’ Srganemies ing

an Image of all of the vehicles 20 which exit from the charging zone 60, .
pand: the exiting positipe iforration irlicadng R 47hisd Rtirie§ hfdplurality

longitudes at that time, and the exiting_time., The vehicle regisfrati
© Pﬁeﬁﬁ”ﬂ%? %%Bﬁﬁiferc’%?&n}é eil&é%%m%ﬁe?éc%%ﬁifion%g thaeg isnr"lggggl.qﬁ]'en,the
r 8o SHMBoISeN thg tigense platestepesented pn-ihe #xage are S read
and extracted as the license plate information.
(8ixth Embodiment)

Vehicle Toll Charge System for Recognizing Vehicle ID in

Local Side System
Tn & vehicle toll charge system according to a

gixth embodiment, the function of the central computer
system 30 for applying image recognition to a license plate
and converting it into an cn-vehicle transponder ID in a
Fiftn embodiment is moved to the local system 39.

The vehicle toll charge system in this embodiment
will be described below with reference to Fig. 14. The
local system 39 which has a configuration different to that
of a fifth embodiment is installed at an exit of a charging
zone 60 in thig embodiment. The llcense plate image taking
apparatus 80 contains a camera 79, a vehicle registration
identifier recognizer 39-1, a vehicle ID converter 39-
2 and a database 39-3,

The camera 79 is installed at the same position
as the camera 79 in Fig. 13. The camera 79 generates an
image of all of the vehicles 20 which exit from the charging

zone 60, and the exiting position information indicating
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The database 39-3 stores a license plate (accurately, the symbols on the
license plate (including the numerals, characters and the like)) and the
vehicle ID used for the vehicle toll charge system to specify the 10
registered vehicle linked to each other. The vehicle ID converter 39-2
refers to the database 39-3, retrieves the vehicle ID corresponding to the
license plate information retrieved by the vehicle registration identifier
recognizer 39-1 and generates the loca side vehicle ID 15 information
that is the set of the exiting position information, the exiting time and the

retrieved vehicle ID, and then transmits it tq the central co ef system.
B8, $HE bF HEREIEH NG RA o0 dhiS b 2D ERGaBIEh CRE SRiting

+ infarmatign fo the;central copputer system 30, akie fimeenf thes@dliigizex

from the charging zone 60, similarly to a fifth embodiment. The central
aaempatee system 30nages the onaphitiearansporide? 1D Riclifled id 1AS , the

ction |nf0 atign, as an g hicle tr oﬁ s clel re
CBR T 0 FIERCe S B Bory & SR 8D FER R ol Pt o
reysieranﬁteeoetttralct;@ﬁplﬁér sﬁ)@ﬁeni 30 garFatis tHefonivehprna tl on..
transponde i hcheI infarmation that Is th 1,0f the fe
vehicle tran@B(?na% gﬂg%ﬁ"c ng mc?atd%ﬁ in the t%gnasegcté)%lﬁrﬁmatlon
( alck thedeeeption tine. Tharmehirabeorputen dystens 30 pXedutes( including
matching of the 5 on-vehicle transponder side vehlcle ID mforgtatlgn and
tie numerals, characters and the like) vehicle
ID uged for the vehicle tell charge system to specify the
registered vehicle linked to gach other. The vehicle ID

converter 39-2 refers to the database 39-3, retrieves the
vehicle ID‘corresponding to the license plate information
retrieved by the vehicle registration identifier

recognizer 39-1 and generates the local side vehicle ID

information that is the set of the exiting position
information, the exiting time and the retrieved vehicle

ID, and then transmits it to the central computer system

30.

The on-vehicle transponder 30 transmits the
transaction information to the central computer system 30,

at the time of the exiting from the charging zone 60,

gimilarly to a fifth embodiment. The central computer
system 30 uses the on-vehicle transponder ID included in

the transaction information, as an on-vehicle transponder
side vehicle ID serving as an identifier to specify a
vehicle 50 in ths vehicle toll charge system. The central

computer system 30 generates the on-vehicle transponder
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local side vehicle ID information to consequently execute the
authentication of the vehicle 20. According to such a vehicle toll charge
system, only the vehicle ID is transmitted from the camera side 10 to the
central computer system 30. Thus, as compared with systems in which
the image information is transmitted from the local side to the center side,
the information communication amount is extremely small, and the
establishment of the communication ngfwork is easy. 15 (Seventh
Embodiment) Vehicle Toll Charge System in which Local Side System

Recognizes License plate. In a vehicle tqll.charge syst rding t -
5%@er§tﬁ%ﬁ%&8in&%t,%ﬁ§ﬂﬁ&% %0?{113 éle%?'rallc%m%p%%;rasc O%sy%]t‘genji gg on

vdanapplying-gege cecdgritien thea ivehse platelif avehitledeifchargd he

system in a fifth embodiment is moved to the local system 39, The vehicle
1B S e HARR BN wiBo GSATBod Do iR e

céﬁf?%%eg%ﬁfu¥%P“%%%%ZﬁOE@eé%@b%@&ww&%mdhwﬂg of the
embodiment, the license plate image tatlé%?rﬁeehpa us 8(I] ésr':?x%t%l:{%d ag%ré the

OTuRiF &3t Mt chArg g YBAEEG In ﬁi‘iggn’f nfeht. Thetiedhse - 49" Blate

1 dmage taking apperatys 89ingiden a samens Fhand itk t 1y execute
registration identifier recognizer 39-1. The camera 79 is installed at the

tsamepobikior: asae.camerd 70 Fige 3. crhé cafhera 79 generates an

5 image szi‘l!:!u%t?%i’%@‘:'ﬁé 20 which, et iam the ¢ha{9ing narge system,
only the vehicle ID is transmitted fronm the camera side

to the central computer system 30. Thus, as compared with

systems in which the image information is transmitted from

the local side to the center side, the information
communication amount is extremely small, and the
establishment of the communication network ls easy.
(Seventh Tmbodiment)
Vehicle Toll Charge System in which Local Side System
Recognizes License plate

In a vehicle toll charge system according to a
seventh embodiment, the function of the central computer
systemﬂﬂ)forapplyingimagerecagnitionix:&licansaplata
in a vehicle toll charge system in a f£ifth embodiment is
moved to the local system 39.

The vehicle toll charge system in this enbodiment
Wwill be described belowwith reference te Fig. 15, Instead
of the local system 39 in a fifth embodiment, the license
plate image taking apparatus 80 is installed at an exit

of the charging zone 60 in this sembodiment. The license
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zone 60, and the exiting position information indicating the latitudes and
longitudes at that time, and the exiting time. The vehicle registration
identifier recognizer 39-1 executes image recognition to the image. Then,
the 10 symbols on the license plates represented in the image are read
and extracted as the license plate information. The vehicle registration
identifier recognizer 39-1 generates the camera side license plate
information which is the set of the Iicedw

li tfe_plate information, exiting
position 15 information and the exiting’time and transmits it to the central

computer system 30. The central computer system 30 stores the license
p bEtedambase, i Whisly aipbraseadiae (BECUHREIY AR SsyinBASEF e’ ¢ and

license plate (including the numetals, 20.characte ¢ like) ) apd the

avdficid o Bséffor th 9&?&5‘ toh%ﬁg%%%%ggm‘j’%%%g cify the registered
vehicle aretinked:toreaeh other iEhel e velide ttansponter Satangmisi tion
the transaction information to the central computer Séstem 30, 25 att

h
a #melo? tRA®EHR 1o it SHefging 2one BB SiIMARRS a fifthd e ner dtes an

. embodg%eggl grg,efcgg;gagpgmpggeg sSyFem 3¢ Hses he en-yahidiee charging

i{(}gﬁseponder included in - 50 the transaction information, as the ‘ .
zemrevedicle atrahspordersideivehighe H $éroing ‘a8 &n Jdentifiarno Lepeemp ting

e S e ice ol e e, T LM et e
ripfoemation that isthe-$&¢ registration identifier recognizer
39-1 execUtes image recognition to the image. Then, the
symbols on the license plates represented in the image are
reéd and extracted as the license plate information. The
vehicle registration identifier recognizer 39-1 generates
the camera side Iicense plate information which is the set
of the license plate information, exiting position |
information and the exiting time and transmits it to the
cgentral computer system 30.

The central computer system 30 stores the license
plate database, in which a license plate (accurately, the
symbols on the license plate (including the numerals,
characters and the like)) and the vehicle ID used for the
vehicle toll charge system tc specify the registered
vehicle are linked to each other.

The on-~vehicle transponder 50 transmits the
tx‘ansaction information £to the central computer system 30,

5t the time of the exiting from the charging zone 60,
similarly to a fifth embodiment. The central computer

system 30 uses the on-vehicle transponder ID included in
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of the on-vehicle transponder side vehicle ID included in the transaction
information and the reception time. The central computer system 30
refers to the license plate database, converts the license plate, which is
included 10 in the local side license plate information, into the vehicle ID,
and then executes matching of the vehicle ID and the vehicle ID
(on-vehicle transponder ID) included in the on-vehicle transponder side

vehicle ID information to consequentlygxecute the authentication of the
vehicle 15 50. According to such a vehicle toll charge system, the license

plate information is recognized on the camerat%irde gocal sige) d
us,

thanshfiaas heent R Brpats Wsteft3ok %‘"é‘é%m:bgii;% with

¢ i Bem ap el e a0 negs Infymadien ilgansmnitied fiare thedadat: to
side to the center side, the information communication amount is

spetrérfiglytdneali; @hd theeeifblishntare of flel EdrAnfuPicatich ASTHBE K L en.
easy. Mareover, it is not necessary that.the |si res;a.d

T e R et REAREE HAD SRS Sor e T e h oy v e WEEn Lol e

r Higenseplate inte thew/ebisteil D1 EhuD then tenfigatation ot thetocasitee set

is simple, so that the - 51 construction cost of the local side can pe .
o fedlicR P (ERBIHLEMRBodiRRNE RBRARRF TSI EfarGR Sy St Mﬁﬁludm *n

e ML e Risyibutes, Howapialas Ry GRSRundes irlional Biedor The
?talnlng %ynchronlzatlon

central compufer system 30 refers to the license plate
database, converts the license plate, which is included
in the logal side license plate information, into the
vehicle ID, and then executes matching of the vehicle ID
and the vehicle ID (on-vehicle transponder ID) included
in the on-vehicle transponder side vehicle ID information

to consegquently execute the authentication of the vehicle
0.

According to such a vehlcle toll charge systenm,
the license plate information 1& recognized on the camera
gide (local side) and transmitted to the central computer
gystem 30. Thus, as compared with the system in which the
image information is transmitted from the local side to
tha center side, the information communication amount is
extremely small, and the establishment of the
communication network is easy. Moreover, it is not
necessary that the local side stores a database in which
the license plate and the vehicle ID are linked to convert
the licenee plate inte the vehicle ID. Thus, the

configuration of the local side is simple, so that the
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In the vehicle toll charge system according to first to seventh
embodiments, in order to check that the charging is normally executed,
the information obtained through the wireless communication from the
on-vehicle 10 transponder 50 and the image information in which the
vehicle is imaged are used for the vehicle existing in the charging zone
60. A.t that time, in order to accurately execute the check, it is required
for the camera side system which inckides, for example, a lot of local
controllers 15 40 installed in the charging zone to use accurate time

information. With reference to Fig. 16, the ve ig;_l éoll %[Rrgg systefi i 4.
COMSE EMBEdMBRt i Tdes™d GEg%rec?et?\?ear JSOI::% c%nng'cted o the central
(EODRYIRT Bxsirix 3@a rin addition 20 to the configuration shown in first to

seventh embodiments. The central con&g}uter system 30a regeiv

sthe .,
V&IPS ifoatloR VAHIGHEIS i ariepiitbl b the P e TSRS ! %Piha% froutes
T P&g?s Efk? i%tlﬁrnseoé and optains the GRS,timg thaf.is the infermialienat taining
imdrcating

he accurdte time at the time 25 of the reception of the GPS
5 st imaaen: A& Tehtral computer system 30a distributes the GPS time to

all of the local si??l gys\;%rﬂ_% installed imthey 32 Lhaging-zoneH8cording to

namely, the ocal controllers 40, the license plate |ma£e takin

¢ AppebaltiSe B B MeAMBO FHE TR bFsidd ByRefl Gonsiaet RE InfGe t the
infprmation toswhishhe time adissted uaccerdante Ml thetreceivedBa ined
GPStime’is added, for the image of the vehicle 20. The ,
through the wireless communication from the on~vehicle
transponder 50 and the image information in which the
vehicle i5 imaged are used for the vehicle existing in the
charging zone 60. At that time, in order to accurately
ezecute the check, it is required for the camera side system
which includes, for example, a lot of local contrellers

40 installed in the charging zone to use accurate time
information.

With reference to Fig. 16, the vehicle toll charge
gystem in this embodiment includes a GFS receiver 3Ca

connected to the central computer system 30a, in addition
to the configuration shown in £irst to seventh anbodiments.
The central computer system 30a receives the GPS
information, which is transmitted by the GFS gsatellites,
through the GPS receiver 30a and obtains the G2S time that
is the information indicating the accurate time at the time
of the reception of the GPS information.

The central computer system 30a distributes the

CPS time to all of the local side systems installed in the
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local side system transmits the image of the vehicle 20, the information of
the license plate read from the image or the information obtained by
converting the license plate information into the corresponding vehicle 1D,
together 10 with the time, in accordance with the image information to
which the time is added, to the central computer system 30. The
on-vehicle transponder 50 uses the GPS function to obtains the GPS time
and transmits it together 15 with the g@sition information to the central
computer system 30. The central computer system 30 can accurately

execute the authentication of the charging,,because both of
AR B CHOrork AENEHIE FhREahas ol An ™™ 407 R
1 {nfgrmatiog yegeived from the dacah 20 side sysiemsee SPThampushe like.

through the GPS time. According to such a vehicle toll charge system %:151 e
THargeoscale ofitte sgnohieHvaEeteated K Eadif 2SRbESHET TRINtPR O

Embodjment) Vehicle Toll Charge .System.i | : Side oRLAINS: ce i ved
Wi Ge fsrgﬁ/ &&ﬁngG%’%jﬁlusnE |(§?¢1 O%Aaﬁ%wﬁg%nc roﬁzha%tion With
peferense ta Kiga 44 dasteadef the &PSwegeiverfatzhinstatddinkiee 20. The

L el G BIREAL P8 EGABI 75 118 70N 8 (i m e o ¢ 2C"
ANy, 1ecal side systess (eamerasc@nk o P that aedinttadied ihtheimage
charging zone 60, respectively. In the 5 local side systems, the GPS
oretéieeéﬂsqnmagj;\@ge@bmé.ned wy converting the license plate
information inte the corresponding vehicle 1D, together
with the time, in accordance with the image information
to which the time is added, to the central computer svstem
30.

The on-vehicle transponder 50 uses the GPS
function to obtains the GPS time and transmits it together
with the position informationm te the gentral computer
gystem 30, The central computer system 30 can accurately
smecute the authentication of the charging, because both
of the information received from the on-vehicle
transponder 50 and the information received from the local
side system are synchronous through ths GFS time.
According to such & vehicle toll charge system, the large
scale of the synchronized system can be easily established.
(Ninth Embodiment)

VehicleTQllChargaSyatam;uuwhiahLocalSideobtainsTime
by Using GPS Functien for Attaining Syanchrenization
With reference to Fig. 17, instead of the GPS3

receiver 30a installed in the central computer system 30
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the position information and the GPS time, in accordance with the GPS
signal received from the GPS satellites 10, and adds them to the
information obtained by imaging the vehicle and then transmits it to the
central computer 10 system 30. According to such a vehicle toll charge
system, the large scale synchronization system can be easily established
similarly to an eighth embodiment. Moreover, since the local side system
can obtain the position 15 information t% using the GPS function, the
positions of the local side systems"ar?—: ot required to be independently
inputted to the database for managing the positions. (Tenth Embodiment)
1 Vehielevkal Ghaege Sydtenh mngivich Watremtisatiemise P rariegbredment,
Entrance In a vehicle toll charge system in a fi i t,.L
CRItHhEEDR #s?’cgzrﬁé' oEtoatht%e" Xit ro?thzbngw%%%gz%)zaé%goa. %ng g té:‘nf%hmany

1 @ﬁg@dm% tlge-8 aHthentication dsrcasrierbou atibe patancetti e 25e
charging zone 60. With reference to Fig. 18, the local system 39 _is

irirestalled adouinl dihentrines B thé Fargind Ponef6E 85 ntithe ficerss the

15785 HAGE 0,008 21U B04akes a0 119407 g Yehicl 8 ielgenerate

g zone 60 from outside the charging zone 60, and

L REPasdMage recogHitiom 4¢ therimegd th nead3Aé litdnse plie, ascmedance

transmits 5 it together with the position.and current ti the local .
with the GP§J$ignal regeived @ron&%henﬁﬁg sageilltes 10,

and adds them to the information obtained by imaging the
vehicle and then transmits it to the central computer
system 30.

According to such a vehicle toll charge system,
the large scale synchronization system can be easily

eatablished similarly to an eighth embodiment., Moreover,
since the local side system can obtain the position

information by using the GPS function, the positions of
the local side systems are not required to be independently
inputted to the database for managing the positions.
(Tenth Embodiment)
Vehicle Toll Chargs System in which Authentication is
Carried Out at Entrance

In a vehicle toll charge system in a fifth
embodiment, the authentication is carried out at the exit

of *he charging zone 60, In & tenth ambodiment, the

authentication is carried out at the entrance of the
charging zone 60.

with reference to Fig, 18, the local system 39

iy installed around an entrance of the charging zone 50,
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system 39 through the communication unit 81 to the central computer
system 30. The on-vehicle transponder 50, when moving into the
charging zone 60 at a charging zone entrance 60in from 10 outside the
charging zone 60, executes a settlement process for using the card
inserted in the on-vehicle transponder 50 and withdrawing the charged
toll and then transmits the position information of the charging zone
entrance 60in, the time and the on-vehicle transponder ID to the central
15 computer system 30. The central computer system 30 executes

matching of the information received from the local s%%%[rg 39 ag&i t@% es an
anidfotimatidr reaived Romtife ot dEhide Famshohis ®on equenhy
._execute.the enticaty the vehi +A vehigle S0adhatdaes 20 Ffrom
TR ?oé’of te fﬁ%éé%atﬁg&%geﬁg ié:rr%oc%f}ﬁzgd tolage a@?:audulent o
oMeiciin: the egnirabdompaten sy§@m B0 bamabdethd BARgenicReognition
transponder ID matched(g;iﬂt}?gthe license é)lat 0 taineaq‘f&ogbég%ligeiggqsmits
toplhRanidiR48ing 35 BO-is POPFahEMiteT theteto. 25 Accor ing

iéotsﬁ’gﬁé‘ﬁ’&?‘%@ﬂ chawe s¥siem oA Faullident vehicle carebe Spenifictocal

at the entrance of the charging zone 60. Thus, by reporting the rral
s yfarmatich £5% dndidatinyehae e bhhehlckoraispbhders % hbmaRA @

charged to outside the3v;§hicle, it is possible to visibly judge a fraudulent
CRRRIEESFside’the $arging zone 60. For example, by placing a displaying

lamp on the aof k5 e yrhicledegistenathio thibevehide toflfohargecsysteth into

the charging zone 60 at a charging zone entrance 60in from

outgide the charging zone 60, executes a settlemant process
for using the card inserted in the on-vehicle transponder
50 and withdrawing the charged toll and then trangmits the
position information of the charging zone entrance 60in,
the time and the on-vehicle transponder ID to the central
computer system 30, The central computer system 30
executes matching of the information received from the
local) system 39 and the information received from the
on-vehicle transponder 50 to consequently execute the
authentication of the vehicle 50. 2 vehicle 50a that does
not load the on-vehicle transponder 50 1s recognized to
be a ffaudulent vehicle in the central computer gystem 30,
hecause the on-vehicle transponder ID matoched with the
license plate obtained from the license plate imayge taking
apparatus 80 is not transmitted thereto,

According to such a vehicle toll charge system,
a fraudulent vehicle can be specified at the entrance of

the charging zone 60, Thus, by reporting the information
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if the charging process is normally executed, such a judgment can be
carried out by turning on and off the displaying lamp in a particular
pattern. As a result, a monitoring person can easily check a fraudulent
vehicle, 10 Further, there is an effect for drivers to suppress fraudulence.
As a variation of this embodiment, it is possible to establish a system for
carrying out: a time-based charge in which the charged toll is determined
on the basis of 15 the time staying in t charging zone: or a
distance-based charge in which the charged toll is determined on the

basis of the driving distance inside the charging zone. In this case, the
AR 804 BEBRAL F RAIP B BEI e ABATIP HRES BUate AEna 11y
cile gutrancs side@fthe 201chagging zane, 6Q, plsosop e Ses therisibly

Information from the on-vehicle transponder 50 and the information from

j thislecal sfessysieheart treebriibd td relcdarsheofpRedsAfenzede 60,
Then, the position information and time.info jon of entra [
PGP ST B o Ear S Ero I, o PR e dot of

eexits are
a Usad: 1o calcylate the ehasged toll tindhis syisterd gthe cchargibgris ot sy s tem,

carried out at the charging zone entrance - 56 60in. Then, o

ly the
1 thighmatieh magARe PACRE SRhichk RIEFGdred af %?e%%%c udiff? @
| jcle tall charge g rgngmifed fromAne,gn-yehidea off the
. rgﬁé‘?)%ﬁir%ﬁo%% (i%%glg::e]o%n&ter sygflem 30. Thgn 5 charging is
dtanied guatas tlesmyargingzope ekit 60cutr pattern. As a result, a
monitering person can easily check a fraudulent vehicle.

Further, there is an affect for drivers to suppress

fraudulence.

Az a variation of this embodiment, 1t is possible
to establish 2 system for carrying out: a time-based charge
in which the charged toll is determined on the basis of
the time staying in the charging zone: or a distance-based
charge in which the charged toll is determined on the basgis
of the driving distance inside the charging zone. In this
case, the local side systen in a ninth embodiment is

installed. Then, together with the entrance side of the
charging zone 60, also on the exit side, the information

From the on-vehicle transponder 50 and the information from
the local side system are transmitted to the central
computer system 30. Then, the position information and
time information of the entrance side and the positien
information and exit information of the exit side are used
to calculate the charged tell. In this system, the

charging is not carried out at the charging zone entrance



- 57 - CLAIMS 1. A vehicle toll charge system comprising: an on-vehicle
transponder configured to be loaded on a vehicle, have a GPS (Global
Positioning 5 System) function, and storing a charging zone information
indicating a charging zone where a toll is charged and an on-vehicle
transponder identification information being assigned to individually
identify the on-vehicle transponder; 10 a local computer system.
configured to generate an image data by taking an image of a vehicle
existing in the charging zone; a cenfraf omputer system configured to be

connected to the local computer s¥stem via a widge aésea 1§‘j;1etwor§§t ar%d the
6 deive BaNage B, dndtan‘atterfiedtion Sofrp et EoHgEret'ts
v Siore idgntification infoanation, ef arpseliwingry eegistener wakicle; wheleint 011
the on-vehicle transponder transmits 20 the on-vehicle transponder
cidentficatiahs infotmasiort e hithkRtcafis R BokpRefdt v ehicle

redetermined timing when recognizes.heing.in.the charging zere hased tre
tgﬁ %Sp%%ﬁllgﬁ anogrrpna%(})grlw gtﬁ}téingg %&%ﬁae GPSIﬁgnction, an%%25 the
cRuthenticgtian cemputerexesutessn shithentication foy charying ioll gniout.
a vehicle based on a matching result of the on-vehicle transponder
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- 58 identification information received from the on- vehicle transponder
and the identification information of the preliminary registered vehicle. 5
2. The vehicle toll charge system according to claim 1, wherein the
authentication computer is included in the central computer system. 3.
The vehicle toll charge system according to 10 claim 2, wherein the
authentication computer, when the authentication is failed, transmits

information corresponding to the og-vge?ic_[e transponder identification
information of a vehicle the authentication thereof is failed to the local

computer 15 system, and the local computer system transmits the image
data of a vehicle the authenticatiorfth&®¥8is failed to the central

computer system, in accordance with a .matchi INfOIMANoN < 4 1y ;
%owequd%gﬁg%ﬁgkﬁe§ g%o%ﬁﬁgﬁge% %%%%deﬂdgnmanm%

information_gndsan-imaged lisense Hhaie ohalvehice it The veliclé wllb e
charge system according to claim 2, wherein the authentication ({_\c;]gnﬁfuter

1 tagbecbnfigurad Weidgd wnethamsr ribt § BehidE ¥y the BhiveRRfe™
S B c TRty 30 oot eaion o8 nd a prelminary
i registerad frawdulend vehitlé idensificatienr g ing zone where a toll is
charged and an on-vehicle transponder identification
information being assigned to individually identify
the on-vehicle transponder;

a local computer system configured to
generate an image data by taking an image of a vehicle

existing in the charging zone;
a2 central computer system configured to be

connected toc the local computer system via a wide area
network and receive the image data; and

an authentication computer configured to
store identification informatilon of a preliminary
registered vehicle,

wherein the on-vehicle transponder transmits
the on-vehicle transponder identification information
to the authentication cémputer at a predetermined
timing when recognizes being in the charging zone
haged on a position information obtained by the GFB
function, and

the authentication computer executes an
suthentication for charging a toll on & vehicle based

on & matching result of the on-vehicle transponder
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information, and if a vehicle loading the on-vehicle transponder is judged
as a fraudulent vehicle, the 5 authentication computer transmits
information corresponding to the on-vehicle transponder identification
information of a vehicle which is judges as a fraudulent vehicle, and the
local computer system transmits the image 10 data of a vehicle which is
judged as a fraudulent vehicle to the central computer system by
executing matching of the received information corresponding to the
on-vehicle transponder identification information and an imaged license
plate of a vehicle. 15 5. The vehicle toll charge system according to claim
i Beorid fvherein asartinfrichnstares m nierey 1amdunt oea vabe on-

corresponding to the money amount is inserted.in the qn:vehic .
Vﬁ?ahgr%&wd‘éﬁ%laa%%ean-@&ﬁcﬁﬁsnsp% it el 4% sornation

Rberis con?iguroela t5 "calcilate

o B ehreging-ahauntcharged expthe tharghgvadnedhged on the position
information and a preliminary stored charge table and generate
transaction information which includes information 25 indicating a value

generated py subtracting,the .chargi t Y, 2Ount OF
2 a value coEé?po%%?wb% ﬁ1e":rﬁ(')f":lﬁ'eyrlglrr%(r)%%lténand9 t%]agngsﬁr}lﬁ#g - 60 %I °
- frangaciion {pfermation torfhe autberticatiera tamputermputer is

included in the central computer system.

3. The vehicle toll charge system according to
¢laim 2, wherein the authentication computer, when the
suthentication is failed, transmits information
corresponding fo the on-vehicle transponder
identification information of a vehicle the _
authentication thereof is failed to the local computer
system, and

the local computer system transmits the image
data of a vehicle the authentication thereof is falled
to the central computer system, in accordance with a
matching of information corresponding to the received
on-vehicle transponder identificatien infermation and

an imaged license plate of a vehicle.

4, The vshicle toll charge system according to
claim 2, wherein the authentication computer is
configured to judge whether or not a vehicle loading
the on-vehicles transponder is a Ifraudulent vehicle by

executing matching of the on~-vehicle tranasponder
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6. The vehicle toll charge system according to 5 claim 3 or 4, wherein the
authentication computer stores a charge table, and configured to:
calculate a charging amount charged in the charging zone based on the
position information received from the on-vehicle transponder and the 10
charge table; and judge whether charging on a vehicle loading the
on-vehicle transponder is possible or not based on the charging amount
and the identification information of a.?\geh_icle, and 15 when the charging
on a vehicle is judged to be impossible, the authentication computer
transmits an image send request, which includes the identification

i deforeidiion ok 4 VBhidR SRFREJUERINFIE IdtaPH 2H&tEm to
- J30smi e, 20 Imgar daja conespeadiag avahios leading she on
|

cle transponder to the central computer system. 7. The vehicle toll
i chargg sydtem aceordingfo eclaimili wherelpthd hotheftcation corRpuE ©

is 25 included in the local computer system, and.the local r
t%?é'térﬂ‘?é’-@(ﬁﬁig&r%di&%gaﬁ 148 a%h rrggf‘n%&;ur%ﬁurhjgcf?a{%?ﬁ%eﬁe 58f
2 GRarging zone based Qinibe pesitioniafosmation tesivethramdhe

on-vehicle transponder and the charge table; and judge whether charging
comaaehicleddading-o the on-vehicle transponder
identification information of a vehicle which is
sudges as a fraudulent vehicle, and
the local colputer system transmits the image
data of a vehie¢ls which is judged as a fraudulent

vehicle to the central computer system by executing
matching of the received information corresponding to

the on-vehicle transponder identification information

and an imaged license plate of a vehicle,

5. The vehicle Ltell charge system according to
claim 3 or 4, wherein a card which stores a money
amount or a value corresponding to the money amount is
inserted in the on-vehicle transponder, and

the en-vehicle transponder is configured to
ealculate a charging amount charged in the charging
sone based on the position information and a
preliminary stored charge table and generate
transaction information which includes information
indicating a value generated by subtracting the
charging ameunt from the money amount or a value

corresponding to the money amount and transmit the
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5 the on-vehicle transponder is possible or not based on the charging
amount and the identification information of a vehicle; and when the
charging on a vehicle is judged to be impossible, the local computer
system transmits the 10 image data corresponding to a vehicle loading
the on vehicle transponder to the central computer system, by executing
a matching of the identification information of a vehicle loading the
on-vehicle transponder and an obtained license plate identification
information. i5 8. The vehicle toll ch'ér&g system according to any of
claims 5 to 7, wherein the local computer system is installed in a position
¢ fromswhicld am indageo e wehicle existiriyeat an ekieotthe sharging zone -
20 is taken, and the charging amount is calculated by using the charge
CPEBI¢ b&Jed on the position information corresponding to a position where
a vehicle enters the charging zone and the position information 25
corresponding to a position where a vehicle exits the charging zone. - 62
5 9. The vehigledolk@migelsystem accordingste aysdfalaims tdor8ing to
wherein any of the charging zone, the charge table and the identification

¢ irfdrnatioR 8f Ave ke E®Bred iff iR GHNEHRIES FafsRd&rEaR He®r
< [yriften by a0 InpyE ORGIAHQN 105 g conEigured to:

calculate a charging amount charged in the
charging zone based on the position information
received from the on~-vehicle transponder and the
charge table; and

judge whether charging on a vehicle loading
the on-vehicle transponder is possible or not based on
the charging amount and the identification information
of a vehicle, and

when the charging on a vehicle is judged to
be impossible, the authentication computer transmits

an image send request, which includes the
identification information of a vehicle, for

requesting the local computer system to fLransmit the
image data corresponding to & vehicle loading the on-

vehicle transponder to the central computer system.

7. The vehicle toll charge system according to
claim 1, wherein the authentication computer isg
included in the local computer system, and

the local computer system is configured to:

calculate a charging amount charged in the
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the central computer system. 10. The vehicle toll charge system according
to claim 1, wherein the authentication computer is 10 included in the
central computer system, the image data includes an image of every
vehicle passes a predetermined area and a stamped time, and the
authentication computer executes the 15 authentication based on judging
whether or not a vehicle whose image is taken by the local computer
system is preliminary registered, wherein the judging is executed based
on an execution of matching of a licefide plate preliminary 20 registered
correspondingly to the identification information of a vehicle and
cliferation pba dcénse eglaterindidcedae thetimage d&id oM I he Y8hicle

toll charge system according to 25 claim 10, wherein 0 oppyer
ragedss ir%’féif@dtr § pBEGIF A J‘\PJ‘/lv e‘rl‘er‘":éiﬁ“nmiE?rir}:z’;{:g:ﬁIel%ﬁf\l \%%%e
Cﬁé'@&@g atamexit of the charging zone is - 63 - taken. 12. The vehicle toll

charge system according to claim 10 or 11, wherein the authentication

computer i§ W figured iestor@liabfiatdn dPa ficdfRB bhtPor 24 10 d

vehicle extracted from the image of every veicle g B.Communicalig s ed on
t%%aﬁé’blé’ﬁ%a%ge %Ia erélarfg,gvi\)ghecg a Iicens% plate corresponding to the .
+R8-Vehgleging amount and the identification information
of a vehicle; and

when the charglng on a vehicle is judged to

be impossible, the leocal computer system transmits the
image data corresponding to a vehicle loading the on-
vehicle transponder to the central computer system, by

executing a matching of the identification information
of a vehicle loading the on-vehicle transponder and an

obtained license plate identification information.

8. The vehicle toll charge system according to
any of claims 5 te 7, wherein the local computer
system is installed in a vosltion from which an image
of a2 vehicle existing at an exit of the c¢harging zone
is taken, and

the charging amount is calculated by using
the charge table based on the position information
corresponding to a position where a vehicle enters the
charging zone and the positlon information
corresponding to a position where a vehicle exits the

charging zone.
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transponder identification information received from 10 the on-vehicle
transponder does not exist in the image of every vehicle. 13. The vehicle
toll charge system according to claim 10 or 11, wherein the authentication
computer is 15 included in the central computer system, the loca
computer system stores a registered vehicle table in which a vehicle
identifier for identifying a preliminary registered vehicle and a license
plate is linked, 20 the local computer system Is configured to extract the
vehicle identifier corresponding to a license plate included in the image of
every vehicle, and add the extracted vehicle identifier to the imzlgg ,data,
ing to

9 and 25 the BtheRcatiSH Borhfutér i§ RBMERiIretitS "SR c&E T
uthepticati S chi vehicle identifigregeiyed;fy
aﬁye ogn@-ve%%c%g g%f%riﬁé?ﬁﬁe?%r%%%?dﬁ%%lca%on informatior?((j);ic tﬁlrelg
» prelimingine registerec: veridid. €l 4a fike béticld iicharhespsemn
according to 5 claim 10 or 11, wherein the authentigation computer. i
iﬂﬂ%ﬂﬁ@&%ﬁtﬂ@ cBrtrat cé’r‘ﬁ%&t@ ?yngfﬁ Ifﬁég lo&A] (:Q(C)%rjn%ut%xrls&s eﬁrﬁ ?sle
¢ fQnfigueedde yead g charagteen a ficense plaiminihe imagewd raveyon. to

vehicle by an image recognition and add the 10 character to the image
thgtacqitral computer systen.

10. The vehicle toll charge system according to
claim 1, wherein the authentication computer is
included in the central computer gystem,

the image data includes an ilmage of avery

vehicle passes a predetermined area and & stamped
time, and

the authentication computer executes the

sauthentication based on judging whether or not a
vehicle whose image is taken by the local computer

system is preliminary registered,
wherein the judging is executed based on an

execution of matching of a license plate preliminary
registered correspondingly to the identification
information of a vehicle and information of a license

glate included in ths image data.

11, The vehicle toll charge system according to
claim 10, wherein the local computer system is
installed in a position from where an image of a

vehicle existing at an exit of the charging zone is
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the authentication computer is configured to execute the authentication
by using the character included in the received image data as the
information of the license plate included in the image data. 15 15. The
vehicle toll charge system according to claim 8, wherein the local
computer system is installed in a position adoptive to take an image of a
vehicle existing in an entrance of the charging zone. 20 16. A vehicle toll
charge method comprising: an on-vehicle transponder recognizing that
the on-vehicle transponder enters é'cﬁérg'l'ng zone where atoll is charged
based on a position 25 information obtained by using GPS function,
t avherein the on-vehicle transponder is loaded on a vehicle and stores the
charging zone and an on-vehicle transponder - 65 identification .
information being assigned to identify the on-vehicle transponder; a local
1 Zomputer systemvgenirating tmdde duta hyealéritivetitleif e behg ah®
image of a vehicle in 5 the charging zone; a gentr, rs ;
c}eckiingdng Lehitle i 8&%6#[ﬁ?ﬁm%ﬁ%&%ﬁéﬁ%ﬁgggie%ﬁﬁ%ﬁ&er .
<804 $toring information.efea licenser platesftam hie vehitledmage; 10the-e of

on-vehicle transponder transmitting .
& vehicle extracted from the image of every vehicle &as
a communication incapable license plate data, when a
license plate corresponding to the on-vehicle
transponder ildentification information received from
the on-vehicle transponder does not exist in the image

of every vehlicle.

13. mhe vehicle toll charge system according to
claim 10 or 11, wherein the authentication computer is
ineluded in the c¢entral computer system,

the local computer system stores a registered
vehicle table in which a vehicle identifier for
identifving a preliminary registered vehicle and a
license plate is linked,

the local computer system 1s configured teo
extract the vehicle identifier cocrresponding to a
license plate included in the image of svery vehicle,
and add the extracted vehicle identifiler to the image
data, and

the authentication computer 1s configured to
execute the authentication based on matching of the

vehicle identifier recelved from the on=-vehicle
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transaction information including the on-vehicle transponder identification
information to an authentication computer via a wireless communication
in a predetermined timing when the on-vehicle 15 transponder enters the
charging zone; and the authentication computer executing an
authentication for charging a toll on a vehicle loading the on-vehicle
transponder based on the on- vehicle transponder identification
information 20 received from the or-vBficle transponder and preliminary
registered identification information of a vehicle. 17. The vehicle toll

£ Chamge nethed aecgrdingstoi Az plaint 1G athecein frefmutentidationof the
computer is included in the central computer system. 66 18. The vehicle

p nelkdhaigermBthos BecdrGing o ¥Rth: $7 Sarther comprising: the
authentication computer transmitting the on-vehicle transponder
identification information 5 corresponding to a vehicle the authentication

1 fhereof is fajled todhg local computes sysien for yequasting: drapshiittingt ©
of an image, when a result of the executing the authentication is failedt .
c hadthellocal computen&ysteni fraddhfittiny et 16 Yembe fagePmput et 15

Tk chIRL NG S L b e

the local computer system 18 configured to
read a character on a license plate in tha image of
every wvehicle by an image recognition and add the
character to the image data, and

the authentication computer is configured o
execute the authentication by using the character
included in the received image data as the informaticn

of the license plate included in the image data.

15. The vehicle toll charge system according to
claim 8, wherein the local computer system is
installed in a position adoptive to take an image of a

vehicle existing in an sntrance of the charging zone.

16. A vehicle toll charge methed comprising:

an on-vehicle transponder recognizing that
the on-vehicle transponder enters a charging zone
where a toll is charged based on a position
information obtained by using GPS function, wherein
the on-vehicle transponder is lcaded on a vehicle and

stores the charging zone and an on-vehicle transponder
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information corresponding to the received on-vehicle transponder
identification information and an imaged 15 license plate of a vehicle. 19.

~ The vehicle toll charge method according to claim 17 or 18, further
comprising: the central computer system executing a 20 matching of the
on-vehicle transponder identification information received from the
on-vehicle transponder and a preliminary registered fraudulent vehicle
identification information, and trans[nitéigg_a fraudulent vehicle image
send request including an 25 identification information of a vehicle to the
local computer system when a vehicle loading the on-vehicle

1 drangpiontleris Jutiyed ag At JeRithadd S MR ol coMpikr TY
system transmitting gn,_ | e vehicle corresponding to the fraudulent

t%ém&& in‘%gé%elgein%g %éﬁgﬁggi%ﬁﬁng a matching of the received
identification infermadtion efpwekiele Sywntldie ipformatdniofghel iteage data
plate when the fraudulent vehicle image send request is regeived

que from .
bﬁmﬁﬁ%ﬁ&%@ﬁ&ﬁ&ﬁ%?ﬁéﬁ&ﬂ?T%E%EQCQQN;Eﬁﬁﬁaﬁ mnge%iala o

tﬁ‘éw@%%tﬁ’iﬁ% agy, akclaims 17 to 19, wherein a card which stores a
money amount or a value corresponding to the money amount is inserted

in the on-vehickefdrispondaMEHRE of-VERHER tBRSTonterdiculing
vgﬁ¥@¥gxﬁﬁggﬁﬂ§Q%QGQth§8@§9m95R@%Q@¥m§Wstem;
extracting and storing information of a
license plate from the vehicle image;

the on-venicle transponder transmitting
transaction information including the on-vehicle

transponder identification informaticn to an
authentication computer via a wireless‘communication
in a predetermined timing when the on=vehicle
transponder enters the charging zone} and

the authenticstion computer executing an
authentication for charging a toll on a vehicle
loading the on-vehicle transponder based on the on~
vehicle transponder ldentification information
received from the on~vehicle transponder and

preliminary registered identification information of 2

vehicle.

17. The vehicle toll charge method according to
claim 16, wherein the authentication computer lis

included in the central computer system.
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15 the position information and a preliminary stored charge table,
transmitting information indicating a value generated by subtracting the
charging amount from the money amount or a value corresponding to the
money amount to the central computer system. 20 21. The vehicle toll
charge method according to any of claims 17 to 19, wherein in the
transmitting the on-vehicle transponder identification information, the
authentication computer calculates a charging 25 amount based on the
position information included in the"tr&fsdction information received from

the on- vehicle transponder and a,preliminary registgred - 68- Shardgy to
J'Ets.alble, and j% Sed" féﬁh%gaﬁtﬁ%ﬁ%étigg{%gga%eg %hen a charging on ag
c Mehigledoading the parvehictestrdnsparder is judged as impossible based
on the charging amount and the preliminary registered 5 identi.figr tion

informationtdf & \/%Hi’é]éﬁ@:}'diﬁj‘ﬁ}éo%-{?mél%ﬁﬁspgﬁﬁé’r?ﬁ ing the

€
oyEhiele follcharge ahad aeqording i dleim:A¢ sherain therdaeal Lon

comptiter system stores a 10 charge table and identification information
coka Miehisied andythewehiclestbll caege:inethat tlreiek complises: feereos
; Qnryehicle ransponder Yanemting (e, 15 on-YeNE HARP I ques ting
transmitting of an image, when a rasult ¢f the
executing the authentication is failed, and

the local computer system transmitting the
vehicle image corresponding to a vehicle the

authentication therecf is failed to the central
computer system, in accordance with a matching of

information corresponding to the recelved on-vehicle
transponder identification information and an imaged

license plate of a vehicle,

19. The vehicle toll charge method according to
claim 17 or 18, further comprising:

the central computer system executing a
matehing of the on-vehicle transponder identification

information received from the on-vehicle transponder
and a preliminary registered fraudulent vehicle
identification information, and transmitting a
fraudulent vehicle image send request including an
identification information of a vehicle to the local
computer system when a vehicle loading the on-vehicle

transponder is judged as a fraudulent vehicle; and
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the local controller when the on-vehicle transponder is in the charging
zone; the local controller calculating a charging amount in the toll zone
based on the position 20 information and the transaction information
received from the on-vehicle transponder, and the charge table; checking
whether a charging on a vehicle loading the on-vehicle transponder is
possible or not; and 25 transmitting the vehicle image corresponding to a
vehicle loading the on-vehicle transpogger.to the central computer
system by executing a matching of the - 69 preliminary registered
identification information of a_vehjcle and the informati tiacted fr
the license tﬁ‘lﬁteﬁvﬁﬁeﬁ% GGG 64 a%gﬁiglgrfloa%%ﬁé%%ﬁ)i rcagg_eﬁ% h

e on- vehiCle

i transponfenis juzlyéd lebeppoesiblons 28.9THedehiRR (SIF asYe- et

method according to clajm 22, wherein_the I roller is igst !
Bty AOBTOMAE EndhSHY T8 Bt 0 BAEb, S 10 T T f

- Atheptication. compierdecides vieharding ammunt dora vehicle loadingc 1 e
the on-vehicle transponder based on the position information

andrrdspending wrapdsiRn wherd & efidle 3R gP the 'oh-VER Rtk the
fgg@%@gg%g{te”%eé%&h&%‘a@i&@g@”&éé@néé%%%sﬂios?énfer@a%igeed from
| .

€ ng toa
the central computer system.

20. The vehicle toll charge method according to
any of claims 17 to 18, wherein a card which stores a
money amount or a value corresponding to the money
amount is inserted in the on-vehicle transponder, and
the on-vehicle transponder calculating a

charging amount charged in the charging zone based on
the position information and a preliminary stored
charge table, transmitting information indicating a
value generated by subtracting the charging amocunt
from the money amount or a value corresponding to the

money amount to the central computer system.

2L, The vehicle toll charge methed according to
any of claims 17 teo 19, wherein in the transmitting
the on-vehicle transponder ldentification information,
the authentication computer calculates a charging
amount based on the position information included in
+he transaction information received from the on-

vehicle transponder and a preliminary registered
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position where a vehicle loading the on-vehicle transponder exits from the
charging zone. 24. The vehicle toll charge method according to 20 claim
16, wherein the authentication computer is included in the central
computer system, the image data includes an images of every vehicle
passes a predetermined area and a stamped time, and 25 the
authentication computer executes a judging whether a vehicle imaged by
the local computer system is prelirgingéy registered or not based on a - 70
result of a matching of a license plate preliminary registered

correspondingly to the preliminary registered identification information of

creavahicle ald evforamadon vlalkebnaé platesindlidetsin HHeitayes dafa,

and exec#es the augentication ggseag Qg 4 Jst 01 gwgcili%ng;gé. The

F3LhRi %r&e fhod accor ing to c?alm%j, wherein the local

v ERMpUter sysiern iptiiiastalied inwdepsiion frodmplese aib insadeacfad on
vehicle existing at an exit of the charging zone is taken. 26. The vghicle

£ il CHAPGRIMBE 08 BEARANG RA 15 Bk 3% bi-B4 Marher EERPAISE Tk
i &‘%H‘@Q%gxa“% 5%@9%%% information, ofaicenseplatef anghiclee
rac

ex ed from the image of every vehicle as a communication
on-vehicgle transponder.

22 The vehicle toll charge method according to

¢laim 16, wherein the local computer system stores a
charge table and identification information of a

vahicle, and

the vehicle toll charge method further
comprises:

the on-vehicle transponder transmitting the
on-vehicle transponder identification information to

the local controller when the on-vehicle transponder
is in the c¢harging zone;

the local controller calculating a charging
amount in the toll zone based on the position
information and the transactlon information received
frem the on-vehicle transponder, and the charge table;

checking whether a charging on a vehicle
loading the on-vehlcle transponder is possible or not:
and

transmitting the vehicle imagercarrespanding

to a vehicle leading the on-vehicle transponder to the

central computer system by executing a matching of the
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incapable license plate data, when a license plate 20 corresponding to the

on-vehicle transponder identification information received from the on-

vehicle transponder does not exist in the image of every vehicle. 25 27.

The vehicle toll charge method according to claim 24 or 25, wherein the

authentication computer is included in the central computer system, 71

the local computer system stores a registered vehicle table in which a

vehicle identifier for identifying a preliminary registered vehicle and a

license plate is linked, 5 the local cﬁm?)%té”r system extracts the vehicle

identifier corresponding to a license plate included in the image of every
p¥ehiciei andgdd-the ietracted vehiel tidditifieritd the ilade dartdmn of 2

the authentication computer executes the 10 authentjcation based on .
v edekEHify 6ftFe Yeificld NdEHImE L eSv &R frd? Fhiéeéshl-\?‘(teﬁ?clpe tRe”license

r apd identification info i the peeliinalrly he on-
p%egggls%tpﬁﬁé 8\/Eéhi%le.gj_;L?Sa g . 'Ik'?]%eav%ic%e t%]ﬁ%{k?a%gf method acr(%_rding to
vElainy P4 ot 25 nmpeveid ¢he dutheritidatioh dompbter isperkadd hihe

central computer system, the local computer system reads a character on
a license plate in the image of every vehicle by an 20 image recognition

»and add the-ghargeigrte the M¥PUE charge method according to
claim 22, wherein the local controller is installed in
a boundary portion of the charging zone and its
outside, and

the authentication computer decides a
charging amount on a vehicle loading the on-vehicle

transponder based on the position information
corresponding to a position where a vehicle loading
the on-vehicle transponder enters the charging zone
and the posgition information corresponding to a
position where a vehicle loading the cn-vehicle

transponder exits from the charging zone.

24, The vehicle toll charge method according to
claim 16, wherein the authentication computer is
included in the central computer system,

the image data includes an images of every

vehicle passes a predetermined area and a stamped
fime, and

the authentication computer executes a
judging whether a vehicle imaged by the local computer

system is preliminary registered or not based on a



10

15

20

25

data, and the authentication computer executes the authentication by
using the character included in the received image data as the
information of the license 25 plate included in the image data. 29. The
vehicle toll charge method according to 72 claim 22, wherein the local
computer system is installed in a position adoptive to take an image of a
vehicle existing in an entrance of the charging zone. 5 30. A computer
program product embodied on a compliter-readable medium and
comprising code that, when executed, causes a computer to perform the

- Yghicle talkcharge. method aceording 1o aunaf slagne 16 o281 ininary
registerad correspondingly to the preliminary
registered identification information of a vehicle and
information of a license plate included in the image
data, and executes the authentication hased onh a

result of the judging.

25. The vehicle toll charge method according to
claim 24, wherein the local computer system is

installed in a position from where an image of a
vehicle existing at an exit of the charging zone is

taken,

26, The vehicle toll charge methed according to
claim 24 or 25, further comprising:

the authentication computer storing
information of & license plate of a vehicle extracted
from the image of every vehicle as a communication
incapable license plate data, when a license plate
corresponding te the an-vehicle transponder
identificatlion information recelved from ftThe on-
vehicle transponder does not exist in the image of

gvery vehicle.

27. The vehicle toll charge method according to
claim 24 or 25, wherein the authentication computer 1is

included in the central computer system,
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the local computer system stores a registered
vehicle table in which a vehicle identifier for
identifying a preliminary registered vehicle and a
license plate is linked,

the local computer system extracts the
vehicle identifier corresponding to a ;icense plate
included in the image of every vehicle, and add the
extracted vehicle identifisr to the image data, and

the authentication computer executes the
authentication based on matching ©f the vehicle
identifier received from the on-vehicle transponder
and the identification information of the preliminary

registered vehicle.

28, The vehicle toll charge method according to
claim 24 or 25, wherein the authentication computer is
included in the central computer system,

the local computer system reads a character
on & license plate in the image of every vehicle by an
image recognition and add the character Lo the image

dats, and

the authentication computer executes the
authentication by using the character included in the

received image data as the information of the license

plate included in the image data.

29, The vehicle toll charge method according to
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claim 22, wherein the local computer system is
installed in a position adeptive to take an image of =z

vehicle existing in an entrance of the charging zone.

30, A computer program product embodied on a
computer~-readable mediun and comprising code that,
when executed, causes a compufter to perform the
vehicle toll charge method according to any of clains
16 te 29.



