1 DESCRI PTI ON Vehi cl e-nmounted Device Technical Field [0001] The present
invention relates to a vehicle-nounted device, fitted in a vehicle, for
exchanging information relating to fee collection by wireless with a
chargi ng conmuni cation apparatus for carrying out fee collection for tol
roads etc. Background Art [0002] In recent years, so-called road pricing
has been inplenented, where areas that -are subject to charging are

provi ded in urban areas, as neasures for tackling problens such as traffic
jams and air pollution caused by té&SEHF T 8hicles driving into the center
of large nmetropolitan areas. Wth this road pricing, gantries are provided
at each of the entrances and exits of charging areas, on which wreless
comuni cati ons equi prent for charging is nounted. Al so, vehicles driving
into the charging area are requhi€tetmobetedi pbedcewi th a vehicl e-mount ed
device. If a vehicle passes the gantries and drives in to the charging
area, transfer of 2 information required for charcing is carried out
between the w reless comunication equi prent and the vehi cl e- nount ed

Technical Field
[0001]

The present invention relates to a vehicle-mounted
device, fitted in a vehicle, for exchanging information
relating to fee collection by wireless with a charging
communication apparatus for‘carrying out fee collection for

toll roads etc.

Background Art
[0002]

In recent years, so-called road pricing has been
implemented, where areas that are subject to charging are
provided in urban areas, as measures for tackling problems
such as traffic jams and air pollution caused by too many
vehicles driving into the center of large metropolitan areas.

With this road pricing, gantries are provided at each of
the entrances and exits of charging areas, on which wireless
communications equipment for charging is mounted. Also,
vehicles driving into the charging area are required to be
fitted with a vehicle-mounted device. If a vehicle passes the

gantries and drives in to the charging area, transfer of



device, and charging processing for the vehicle is carried out by

el ectronic neans (refer to Japanese Unexam ned Patent Application,
Publ i cati on No. 2003-323648, for exanple). 0003] An ETC (El ectronic Tol

Col l ection) systemis also known as a systemfor automatically collecting a
road usage charge. On toll roads, this ETC system can automatically coll ect
a fee by performng wreless conmuni cat4 on between roadside wireless units
installed at a tollgate, and a vehicle-nmounted device nounted in a vehicle.
Pat ent DotheRnalioapafdesectdnéranfhedoPadeht Appriedt Poh, bPubeeeathen No.
2003- 323648 (Fig. 11) Disclosure of Invention [0004] Wth the automatic

col |l ecti omisystem fonmupadat bbhseguchmeas descthbedeaboVermautbadti on of fee
collection is realized by storing charge information in an IC card or the

l'i ke insea¢edcéptondhenyehi sheprovntedngdeybeecndhirsni&leaid ksrrecapabhe of
bei ng renoved fromthe vehicle-nmounted device, so that it can be used with

Coperm B YEDLELTE congne N popeccasembanec R RIS Lo e
T RSafLLteT gu! SPOEL T PyalaSeL ARFsLEetal, PherendiipImt i
[0003]
An ETC (Electronic Toll Collection) system is also known
as a system for automatically collecting a road usage charge.
On toll roads, this ETC system can automatically collect a fee
by performing wireless communication between roadside wireless
units installed at a tollgate, and a vehicle-mounted device
mounted in a vehicle.
Patent Document 1:

Japanese Unexamined Patent Application, Publication No.

2003-323648 (Fig. 11)

Disclosure of Invention
[0004]

With the automatic collection system for road tolls such
as described above, automation of fee collection is realized
by storing charge information in an IC card or the like
inserted into the vehicle-mounted device. This IC card is
capable of being removed from the vehicle-mounted device, so
that 1t can be used with a number of vehicles, and so in a

case where 1t is removed from the vehicle-mounted device when



[ 0005] The present invention has been conceived in view of the above
descri bed situation, and an object of the present invention is to provide a
vehi cl e-nount ed device that can avoid a situation such as an I C card not
being inserted when a vehicle passes a tollgate on a toll road or the |ike.
[0006] In order to solve the above prohl ens, the present invention adopts
the followi ng neans. A first aspect of the present invention is directed to

a vehicle-munted device, fitted in a vehicle, and for ., exchangi ng

i nf or mat iagﬁ%lé‘tq ﬁgﬁ ovegurﬁ%a?r'get 4 & Ahdgithgm dﬁ%rﬁ%&t}]eorfgralp‘f?a? at us
that is installed at at |east one of an entrance and an exit of a charging
area, or ®natgdte gfsert tidle Kodadr oidrdsi i teoresdrid iantlerdedcieorf orf a
exchanging information with a charging card storing information rel ating
to a charfges azone teritlrgatdetiectricn preans feor detecting that a confirmation
zone, provided ahead of the charging comunication apparatus, has been

entered, @gfeeyym nation neans for determ ning whether or not the charging
card and the card interface are connected in a conmmuni cabl e state when

entry intot C ir i e _has been detecte nd al.arm 4
notification ﬁﬁ%aengﬂTjeosre?ﬁ’l\/\,hlglnq’et%ﬁteni < glragsl ﬁ)ge%cnarc enacnedlq{%ag lglarv 1 notfer haece are

not connected in a conmunicable state, issuing an alarmindicating this
fact . above described situation, and an object of the present

invention is to provide a vehicle-mounted device that can
avoid a situation such as an IC card not being inserted when a
vehicle passes a tollgate on a toll road or the like.

[0006]

In order to solve the above problems, the present
invention adopts the following means.

A first aspect of the present invention is directed to a
vehicle-mounted device, fitted in a vehicle, and for
exchanging information relating to a charge with a charging
communication apparatus that is installed at at least one of
an entrance and an exit of a charging area, or a tollgate of a
toll road, comprising a card interface for exchanging
information with a charging card storing information relating
to a charge, zone entry detection means for detecting that a
confirmation zone, provided ahead of the charging
communication apparatus, has been entered, determination means
for determining whether or not the charging card and the card
interface are connected in a communicable state when entry

into the confirmation zone has been detected, and alarm



[ 0007] According to the above described first aspect, when the fact that a
confirmati on zone provided ahead of the charging conmunication apparatus
has been entered is detected by the zone entry detection section, it is
determ ned by the determ nation section whether or not the charging card
and the card interface are connected in a comuni cable state, and if the
charging card and the card interface are not connected in a comuni cabl e
state an alarmindicating this fact is issued. In this way, the user of a
vehi cl e it aste?teih oS therr chadRyi hige catr I hota i A Ashh eCatdt e
before entering a charging area or a tollgate of a toll road. As a result,
it is possidiEdo aveitlh ctmtecterthimsa bedmyenunadd e totawe t elsswing mati on
to the charging card or being unable to read information fromthe charging
card at tde indhgatedetetidhetichargiqag. card can be any type of card, as |ong
as it 1is a card that can be used in charge processing, such as a pre-paid
card or amdéycard. It is also possible for the charging card to be either
a non-contact type card or a contact type card. As the above-descri bed
char gi ng area,

whor o ot fxed Hoad S Rager e T ovf b 1 E0en ST GHHPr 1 RGC" of "o ar ea
where a usage fee is levied in accordance with usage tinme, such as a pay
car park.faCt that a confirmation zone provided ahead of the charging
communication apparatus has been entered is detected by the
zone entry detection section, it is determined by the
determination section whether or not the charging card and the
card interface are connected in a communicable state, and if
the charging card and the card interface are not connected in
a communicable state an alarm indicating this fact is issued.
In this way, the user of a vehicle can ascertain that the
charging card is not in a usable state before entering a
charging area or a tollgate of a toll road. As a result, it
is possible to avoid a state such as being unable to write
information to the charging card or being unable to read
information from the charging card at the tollgate etc.
The charging card can be any type of card, as long as it
is a card that can be used in charge processing, such as a
pre-paid card or an IC card. It 1is also possible for the
charging card to be either a non-contact type card or a
contact type card.

As the above-described charging area, for example,

examples that can be mentioned are an area where a fixed road



i

[ 0008] A second aspect of the present invention is directed to a

vehi cl e-nounted device, fitted in a vehicle, and for exchanging information
relating to a charge with a charging conmrunication apparatus that is
installed at at |east one of an entrance and an exit of a charging area, or
a tollgate of a toll road, conprising card interface for exchangi ng
information with a charging card storing information relating to a charge,
storage neans for registering position information of a reference position

provi ded Hte9he Seriphei¥ieof fh fst dl9a4t iRt P 1 iYn G 342 HE'F iy
comuni cati on apparatus, distance calculating neans for calculating a

di st ance U dchef aeflie drftel gsbsin iasie Frdan o si tlitorn datfeortnad orsudf ashe

ref erence position and position information of itself, determ nation neans
for detergayniduy whetiher or not the charging card and the card interface are
connected in a conmuni cable state when the distance is within a
predetermmea) range, and alarmnotification neans for, when the charging
card and the card interface are not connected in a comunicable state,

| ssuing an al %?é&@!&%@p&%é 'Hfsghae‘:t res{e Q09], Crhcc%ro%‘ g Lo the abque .
descri bed second aspect, en a vehicle is wthin apre sterm ne
di stance range fromthe chargi ng comrunjcation apparatus, it is determ ned

by the dEETMFTRTBHFSLAS O Sthetereorithat e Cifar Gttty Qrd and the

exchanging information relating to a charge with a charging
communication apparatus that 1s installed at at least one of
an entrance and an exit of a charging area, or a tollgate of a
toll road, comprising a card interface for exchanging
information with a charging card storing information relating
to a charge, storage means for registering position
information of a reference position provided at the periphery
of an installation position of the charging communication
apparatus, distance calculating means for calculating a
distance to the reference position from position information
of the reference position and position information of itself,
determination means for determining whether or not the
charging card and the card interface are connected in a
communicable state when the distance 1s within a predetermined
range, and alarm notification means for, when the charging
card and the card interface are not connected in a
communicable state, issuing an alarm indicating this fact.
[0009]

According to the above described second aspect, when a



card interface are connected in a communi cable state, and if the charging
card and the card interface are not connected in a conmunicable state an
alarmindicating this fact is issued. In this way, the user of a vehicle
can ascertain that the charging card is not in a usable state before
entering a charging area or a tollgate of a toll road. As a result, it is
possible to avoid a state such as being unable to wite information to the
charging card or pbeing unpable to read information fromthe charging card at
the tol | g&t %Jc%.lfo‘tﬁgﬁ}rlnAat?ﬁ%%%ﬁ&h@e%fd%%afb%sfeﬁg? nvENt i oRe i s
directed to a vehicle-nounted device, fitted in a vehicle, and for

exchangi ngRa ¥l or et ¢BRR EF2E 1 1y FRParehas geltni 1h Leharyieg O orm@ini cation
apparatus that is installed at at | east one of an entrance and an exit of a
char gi ng detearymonaial ¢l $gat ecnfwleethol | or oadt, Cosprhsiagn@ncd € catd the
insertion section into which an IC card is inserted, zone entry detection

neans forcadet getd Paddaira coOMLENBY I 0N ZoAemmPy Avikled ahead, ofnd her
chargi ng communi cati on apparatus, has been entered, determni nation neans for

det o m N WaeL hernoroi0h Lt L caldy s dneedd e ndhe d G cardy Tpertl on
section en entry into he confirnati on zone has been def écted, and al arm
notification neans for, when the ICcard is not inserted in  the IC card

i nserti orf SeCEUAC35ni AP &R AP af M TR FAGE Y hie1 § al?Cct [ 1agsued.

In this way, the user of a vehicle can ascertain that the
charging card is not in a usable state before entering a
charging area or a tollgate of a toll road. As a result, it
is possible to avoid a state such as being unable to write
information to the charging card or being unable to read
information from the charging card at the tollgate etc.
(00101

A third aspect of the present invention is directed to a
vehicle-mounted device, fitted in a wvehicle, and for
exchanging information relating to a charge with a charging
communication apparatus that 1s installed at at least one of
an entrance and an exit of a charging area, or a tollgate of a
toll road, comprising an IC card insertion section into which
an IC card is inserted, zone entry detection means for
detecting that a confirmation zone, provided ahead of the
charging communication apparatus, has been entered,
determination means for determining whether or not the IC card
is inserted in the IC card insertion section when entry into

the confirmation zone has been detected, and alarm



According to the above described third aspect, when the fact that a

confirmati on zone provided ahead of the charging

has been entered is detected by the zone entry detection section, it

determ ned by the determ nation section whether or not the IC card is

inserted in the IC card insertion section, and if the IC card is not

inserted into the IC card insertion section an alarm

is issued. In_ this y, the user of a vehicle can ascertain that the
card is rfb‘ft:i%%%&?‘ije‘a“ Tedhe 1970 Y i HeertG orf 5acts P betdier it et ng a

charging area or a tollgate of a toll road. As a result, it is possible to

avoi d
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conmuni cati on appar at us
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not

indicating this fact

inserted in the IC card insertion section and it is not possible to carry
out fee cdliecfdaon. processing. [0012] A fourth aspect of the present
invention is directed to a vehicle-nounted device, fitted in a vehicl

for

exchggging information relating to a charge with a charging
comuni cati on apparatus that is installed at at | east one of an entrance

and an exit ofy area, ad, i sing an
| C card insert |Cgcng€(2{% onin T a\ﬁ? ¢ %é)éé tckalr [ séflgenstgrtektljE S oér age

nmeans in |ch osition nfornatlon for ce p05|t|on that is
provi ded tpei?'lf)(?féﬂrnﬁﬁtjt% Tt éﬂ%‘f%‘gﬁfpﬁ%

coranunlcatlon apparatus, is registered, distance calculating

communication apparatus has been entered is detected by the
zone entry detection section, it is determined by the
determination section whether or not the IC card is inserted
in the IC card insertion section, and if the IC card is not
inserted into the IC card insertion section an alarm
indicating this fact is issued. In this way, the user of a

vehicle can ascertain that the IC card is not 1nserted in the

€,

$3F ot ofN¢ hceh&brfﬂa]r@ ng

IC card insertion section before entering a charging area or a

tollgate of a toll road. As a result, it is possible to avoid

the situation, at a tollgate or the like, where an IC card is
not inserted in the IC card insertion section and it is not
possible to carry out fee collection processing.

[0012]

A fourth aspect of the present invention is directed to a

vehicle-mounted device, fitted in a vehicle, and for
exchanging information relating to a charge with a charging

communication apparatus that is installed at at least one of

an entrance and an exit of a charging area, or a tollgate of a

toll road, comprising an IC card insertion section into which

and



means for calculating a distance to the reference position fromthe
position information of the reference position and the position information
of itself, determ nation neans for determ ning whether or not the IC card
is inserted in the IC card insertion section when the distance is within a
predeterm ned range, and alarmnotification neans for, when the ICcard is
not inserted in the IC card insertion sécti on, issuing an alarmindicating
this fact. [0013] According to the above described fourth aspect, when a
vehi cl e % it Kidr % gy ddeierifiched [ EE Fromn K Hamfisig L ¥onmuni cat i on
apparatus, it is determned by the determ nation section whether or not the
| C card il fiqmertiad ifroxt e neC coamnre inserttiaon séatt o8 ravided ke [t@ecard i s
not inserted into the 1C card insertion section, an alarmindicating this
fact is deasiyetery roft it wiaystdHestuiser @fsia ivehicd e rearctasegraqai n that  the
IC card is not inserted in the I1C card insertion section before entering a

char gi ng &f@alica it | ga afua tial lrdpaderAs d1r8slde dd1d S R0s) ble to
avoid the situation, at a tollgate or the |like, where an IC card i s not

inserted jn th rd insertion section and it | t ssihl.e to carry
out 9 cﬁ({ae;33 gnlsngfoprlr c%caggsuﬁnag.ﬁgo@lﬁﬁftaﬁcﬁe% ngg}eclrée-f?reor{}ﬁlceeg% esvllpﬁclé) “of any of

the above described first to fourth aspects, it is also possible to have
from the position information of the reference position and

the position information of itself, determination means for
determining whether or not the IC card is inserted in the IC
card insertion section when the distance is within a
predetermined range, and alarm notification means for, when
the IC card is not inserted in the IC card insertion section,
issuing an alarm indicating this fact.

[0013]

According to the above described fourth aspect, when a
vehicle 1s within a predetermined distance from the charging
communication apparatus, 1t 1s determined by the determination
section whether or not the IC card is inserted in the IC card
insertion section, and if the IC card is not inserted into the
IC card insertion section, an alarm indicating this fact is
issued. In this way, the user of a vehicle can ascertain that
the IC card is not inserted in the IC card insertion section
before entering a charging area or a tollgate of a toll road.
As a result, it is possible to avoid the situation, at a
tollgate or the like, where an IC card is not inserted in the

IC card insertion section and it is not possible to carry out



a structure where the determ nation neans determ nes whether or not the TC
card is inserted in the I1C card insertion section when the distance is
within the predeterm ned range, and also the distance is decreasing. [0015]
Wth this type of structure, whether or not the TC card is inserted is only
det erm ned when the vehicle is approaching the charging comrunication
apparatus. In this way, in situations such as when a vehicle is far away
fromthe charging conmunjcation apparatus, when it is not necessary to
perform(ﬂﬂﬁ{ﬁ%ﬁﬁ?%%ﬁﬁﬁﬁﬁ%ﬁﬂusing the IC card, determination is not carried
out, and it is possible to cut dowmn on pointless determ nation. [0016]

Wth the MEhi4) e- nount ed device of any of the above- described first to
fourth aspects, it is also possible to have a structure where insertion

det ecti on meari tfrort hee chegni clad 4 nyourdet @ cddwnigd hat drhe 4 £C e cadase been
inserted is provided in the IC card insertion section, and the

det er m nadd Ly iRANSE 1 et erdri masrtatsddre 4 C carid hassbesisd nses ted Hpdhe 1C
card insertion section when the insertion detection neans detects 10 card

card | ! ser tio on’ means det ects 10
:)PSEI r :Jg{]aur%&q%sélgr}greelt hgealr etﬂe}{rgmp#la |%Hgl%acn€la%nrg%d%atergs?r%engeegrq€#a?s t%%ﬁ%%ar)d/pﬁas

been inserted in the |C . ) . ‘ .
or not the IC card 1s inserted in the IC card insertion

section when the distance is within the predetermined range,
and also the distance is decreasing.
[0015]

With this type of structure, whether or not the IC card
is inserted is only determined when the vehicle is approaching
the charging communication apparatus. In this way, in
situations such as when a vehicle is far away from the
charging communication apparatus, when it is not necessary to
perform charging processing using the IC card, determination
is not carried out, and it is possible to cut down on
pointless determination.

[0016]

With the vehicle-mounted device of any of the above-
described first to fourth aspects, it is also possible to have
a structure where insertion detection means for mechanically
detecting that the IC card has been inserted is provided in
the IC card insertion section, and the determination means
determines that the IC card has been inserted in the IC card

insertion section when the insertion detection means detects



card insertion section when card insertion is detected by the insertion
detection neans, and the IC card information can be read, it is possible to
reliably determ ne whether or not the ICcard is in a usable state. [0018]
The vehi cl e-mount ed devi ce of any of the above-described first to fourth
aspects can also be configured to vary Ege manner of alarmnotification
according to distance to the reference position. [00191 Wth this type of

arrangement, by varying the nner . of l arm notification depending on the
di st ance 1% ¢ h%l%%gljg? g @ %mﬁ%i%%t?%]ﬁga ‘g‘%%?%tsl,or?tc?% fossiBte to nore
strongly &rovoke the user to insert the I1C card as the charging

conmuni cat§®h hpparatus i s approached, for exanple, by issuing the alarm at
a higher level. It is also possible for the user to ascertain the

appr oxi mat e di%t@ancehio tee chiargi nec twommeioat | ore applae at s dependi ng on
the manner of alarm notification. [0020] Incidentally, the respective

struct ur escglescdd hechaboyec Had tieant becLodmnnedbaher enposisédl e {0210
According to the present invention, the effect is achieved of being able to

avoi d a sifuation SUCh, as. QU MBI L card insertion is detected by the

insertion detection means, and the IC card information can be
read, it is possible to reliably determine whether or not the
IC card is in a usable state.

[0018]

The vehicle-mounted device of any of the above-described
first to fourth aspects can also be configured to vary the
manner of alarm notification according to distance to the
reference position.

[0019]

With this type of arrangement, by varying the manner of
alarm notification depending on the distance to the charging
communication apparatus, it is possible to more strongly
provoke the user to insert the IC card as the charging
communication apparatus 1s approached, for example, by issuing
the alarm at a higher level. It is also possible for the user
to ascertain the approximate distance to the charging
communication apparatus depending on the manner of alarm
notification.

[0020]

Incidentally, the respective structures described above



col l ection not being possible due to an IC card not being inserted in a
vehi cl e- nount ed devi ce, when a vehicle passes through a tollgate on a toll
road or the like. Brief Description of Drawings [00221 FIG 1 is a draw ng
showi ng one exanple of a charging area of a first enbodi nent of the present
invention. Fig. 2 is a draw ng of an ar? around a tollgate of a charging
area, looking fromthe road shoul der. Fi g 3 is adrawing for describing a
confirmation zone rovided before tollgate. FIG 4 is a bl ock diagram
THI (U thient ;

showi ng tHE' Sthemiti '€ Ut £°9¥ & Vehicl e-nount ed device of a first
enbodi nent _of the present invention. FIG 5 is a drawing for describing the
oper at i onl@#2the vehicl e-mounted device of a second enbodi nent of the
present invention. FIG 6 is a drawing for describing the operation of a
vehi cl e- nount e dend teg ofo anfot here esspectnadnthen prigsemtef fecverd i on. 12
Expl anation of Reference Signs: ]: vehicle 2 : tollgate 3: charging
comuni cadd e PpPasAtMSIind abTd rséd adeNNA situation such as automatic
collection not being possible due to an IC card not being
inserted in a vehicle-mounted device, when a vehicle passes

through a tollgate on a toll road or the like.

Brief Description of Drawings

[0022]

FIG. 1 is a drawing showing one example of a charging
area of a first embodiment of the present invention.

Fig. 2 1s a drawing of an area around a tollgate of a
charging area, looking from the road shoulder.

Fig. 3 1s a drawing for describing a confirmation zone
provided before a tollgate.

FIG. 4 is a block diagram showing the schematic structure
of a vehicle-mounted device of a first embodiment of the
present invention.

FIG. 5 is a drawing for describing the operation of the
vehicle-mounted device of a second embodiment of the present
invention.

FIG. 6 1s a drawing for describing the operation of a
vehicle-mounted device of another aspect of the present

invention.



8: second antenna 20 vehicl e-nounted device 24 GPS receiver 25 storage
device 16: control section 27: conmunication section 30 IC card insertion
section 3] ICcard interface 32: insertion detection section A: charging
area B confirmation zone Best Mode for Carrying Qut the Invention [0029]
One enbodi ment of a vehicle-nounted devige of the present invention will be
described in the followng with reference to the drawings. Wth this
enbodi ment, a case used in road 13 pricing will be described as one
exanple. [00251 [First Enbodinent] As shown in Fig. 1, tollgates 2 for
collecting a rpad usage fe roma vehicle 1 that has entered a chargin
area A are pr%@?%ﬁﬂ??ﬁp%u?Fr%%ﬁir%%gii 'Htr oss boundari es between J1ne
charging areas A, which are areas subjected to road pricing. At these

tol | gatesl 2, @medoubke col um type support beamis arranged spanning a
travel road at the boundary of charging

2 tollgate

3: charging communication apparatus
5: first antenna

8 : second antenna

20 : vehicle-mounted device

24 : GPS receiver

25: storage device

16: control section

27 : communication section

30: IC card insertion section
31 : IC card interface

32 : insertion detection section
A: charging area

B: confirmation zone

Best Mode for Carrying Out the Invention
[0024]
One embodiment of a vehicle-mounted device of the present
invention will be described in the following with reference to

the drawings. With this embodiment, a case used in road



area A. Charging comrmuni cati on apparatus 3 corresponding to each travel

| ane is arranged on this double colum type support beam [0026] As shown
in Fig. 2, this charging conmunication apparatus 3 is, for exanple,
provided with a first antenna 5, a camera 6, a vehicle detection unit ? and
a second antenna 8, and a control unit §not shown) for controlling these
conponents. This charging connunicatidh apparatus 3 is for automatically

| evyi ng a r.oad usa harge by transferring information relating to

char gi ng RAitH "% \Wéﬁﬁcl%@ r‘?%.?rﬁ%l@eﬁ\f’iscémﬁ te‘g‘@H‘Fil(? ‘a vehicle passing the
travel lane corresponding to itself. The above-described structure is only
an exampl/@0%xd the structure of the charging comunication apparatus 3 is
not particularly limted. Al so, as shown in Fig. 3, in each driving |ane, a
14 confi[fhatstorkrpamen@nts provi ded before the tollgate 2. This

confirmation zone B is a zone for confirmng if the 1C card (charge card)

is inserted int0 drervel aligr.myynted 1demicee 2 fidit edlirdiegvehi¢g=gy 1. [ 0027]
Fig. 4 is a block diagram showi ng the schematic structure of the

veni o e- TRURLG oo of oS [ MOdHIRN, A SRGWY 1N ol rty e »
vehi cl e- nount e evice 20 conprises, as its main structural conponents, a

power Su%prley pCrlorv(%Lu etd 20% %qqner%ta%ds tp(?alssing across boundaries between

charging areas A, which are areas subjected to road pricing.
At these tollgates 2, a double column type support beam is
arranged spanning a travel road at the boundary of charging
area A. Charging communication apparatus 3 corresponding to
each travel lane is arranged on this double column type
support beam.
[0026]

As shown in Fig. 2, this charging communication apparatus
3 is, for example, provided with a first antenna 5, a camera
6, a vehicle detection unit 7 and a second antenna 8, and a
control unit (not shown) for controlling these components.
This charging communication apparatus 3 1is for automatically
levying a road usage charge by transferring information
relating to charging with a vehicle-mounted device fitted to a
vehicle passing the travel lane corresponding to itself. The
above-described structure is only an example, and the
structure of the charging communication apparatus 3 is not
particularly limited.

Also, as shown in Fig. 3, in each driving lane, a



a vehicle power supply 21 and an internal battery 22, a GPS receiver 24 for
detecting current position by acquiring information relating to position
information froma GPS satellite, a storage device 25 for storing various
information, a control section 26, a comunication section 27 for carrying
out conmunication with the first antenng45 and the second antenna 8 of the
chargi ng communi cation apparatus 3, a di'splay section 28, an alarm
notification_section 29 such .as buzzgr or gED, I C Cﬂrd insertion section
30 into WhPCh TBRE 1 cBP i & 1 RsRF PRI anr ¢ - oar e+ 112t f ace 315 ovi ded
in the IC card insertion section 30. Also, an insertion detection section
(i nserti opCe Eed | oo ne@ns) B 325 f dr zonechahi eanf yrieeect f nghenkt hezrér not
the ICcard is in a normal inserted state is provided in the I1C card

i nsertion(checte oreB3d) [{90R8}ecdbedFuntberhe anch G- tardotot @ derseceéed i nto
the IC card insertion section 30 is, for exanple, a contact type IC card,
and is intefrnadl ynfitdedemithean, 1 C chip such as a flash nenory or an MPO.
As well as card information such as a card |D nunber, a bal ance and usage
hi story af§0§§9red inthis IC card. Information stored in the IC card can
be witten or "read by the control section 26 via the IC card interface 31.

[0029] In the ¥§g!CAeigngn%fgcgegiggrgg’S%Q&i S“@ﬁesggf%%étic structure

n

of the vehicle-mounted device of this embodiment. As shown in
Fig. 4, the vehicle-mounted device 20 comprises, as its main
structural components, a power supply circuit 23 connected to
a vehicle power supply 21 and an internal battery 22, a GPS
receiver 24 for detecting current position by acquiring
information relating to position information from a GPS
satellite, a storage device 25 for storing various
information, a control section 26, a communication section 27
for carrying out communication with the first antenna 5 and
the second antenna 8 of the charging communication apparatus
3, a display section 28, an alarm notification section 29 such
as buzzer or LED, an IC card insertion section 30 into which
an IC card is inserted, and an IC card interface 31 provided
in the IC card insertion section 30. Also, an insertion
detection section (insertion detection means) 32 for
mechanically detecting whether or not the IC card is in a
normal inserted state is provided in the IC card insertion
section 30.

[0028]



circuit 23 mainly controls a voltage supplied fromthe vehicle power supply
21 to a voltage adopted in the vehicle-nmounted device 20, and supplies this
voltage to each of the sections constituting the vehicle-nmounted device 20.
The internal battery 22 is provided so as to be able to ensure electrical
power to an extent to permt connunicatign, even if the supply of power
fromthe vehicle power supply 21 is cut"off. Map information for the
confirmation ne Bis stored in the. storage device 25. 0,_various

i nf or mati on tﬁfg%rﬁ%er’ne%%sfscgr%a?%rt? He® clhnasregfi%eggplr%%%s%? Aﬂie?%lr n the
storage device 25, such as_car owner information, vehicle information

i ncl udi ngt RSt AT vERT 1 i 1 of Frat F Un, SRR § if R MRt ohP§ elld SRE9F rom an
| C card, and card information etc. 0030] The control section 26 is for
perform m@ohg rottofnabeh fieletd onl thamh i 5C prlioww deecwiah a Zomghentry
detection function 16 (zone entry detection neans) for detecting that a
vehi cl e Imerhasy ent exredihe cenfualintisorazeone rB drased con spesi Eisomr card
information fromthe GPS receiver 24 and confirmati on zone B nap

i nformation siped i nsigdeathe storage,devi o6 rgndra sdet&y nnath on function
(determ nation nmeans) for determning whether or not an IC card is inserted

inthe ICcard i rti section, i. e nt. _that the confirnation zone B
bei ng encfaerf‘%d hlggeobrgeneagﬂé)e esgctoer(?r211 fﬁlettt(f:ﬁgm%ru%ﬁicgarﬁgﬁnsgcet iw(%ﬁtf‘?nl s or

transferring ' _ _
redd by the control section 26 via the IC card interface 31.

[0029]

In the vehicle-mounted device 20, the power supply
circuit 23 mainly controls a voltage supplied from the vehicle
power supply 21 to a voltage adopted in the vehicle-mounted
device 20, and supplies this voltage to each of the sections
constituting the vehicle-mounted device 20. The internal
battery 22 1is provided so as to be able to ensure electrical
power to an extent to permit communication, even if the supply
of power from the vehicle power supply 21 is cut off. Map
information for the confirmation zone B is stored in the
storage device 25. Also, various information that 1is
necessary for the charging process is held in the storage
device 25, such as car owner information, vehicle information
including type of vehicle information, balance information
read out from an IC card, and card information etc.

[0030]
The control section 26 is for performing control of each

section, and is provided with a zone entry detection function



i

information with the chargi ng communi cati on apparatus 3 using wreless. The
di splay section 28 is, for exanple, a liquid crystal display, and is for
notifying information relating to automatic collection, such as a road
toll, etc., to the user of a vehicle 1, by tenporarily displaying a bal ance
stored in the IC card. [0031] The al g1notification section 29 is for
pronpting a user to correctly insert an' |IC card when, for exanple, it is

det ect ed the contrpol section 26 th an, |.C card i ot. inserted in the

| C card i(g%/oélret i rsyec%toence@é),n BYF AUy &t T A itﬁ“cﬁr}c:ft it HiS fact to
the user. For exanple, the alarmnotification section 29 is provided with a
buzzer fdr2S GERASHE %l i Gt FiSHtiBh AWIHd SOHRTE Br ROFUEDor the |i ke

for performng alarmnotification using flashing light. 17 The insertion
det ect i onirsfectiiadn @2 fprwvitded GRP thecdi@ayardl iargeradron redtiicon 3@d $
provided with a swtch that is changed froman open state to a closed state
Wi th inserdg omffrmaan drC Cayrthd antide ithd stdetend etk vitat, tdis switch is put
in a closed state an insertion detection signal is output to the control

section 26, d,Q032) 5 N tﬂhﬁ&%&ﬁﬁ&é&%ﬁﬁ%ﬂ%&%ﬂ%&r Qu+ded Wity this
type of structure, if, as a result of a vehicle | entering the
whether or not an IC card is inserted in the IC card insertion
section in the event that the confirmation zone B being
entered has been detected.

The communication section 27 is for transferring
information with the charging communication apparatus 3 using
wireless.

The display section 28 1is, for example, a liguid crystal
display, and is for notifying information relating to
automatic collection, such as a road toll, etc., to the user
of a vehicle 1, by temporarily displaying a balance stored in
the IC card.

[0031]

The alarm notification section 29 is for prompting a user
to correctly insert an IC card when, for example, it is
detected by the control section 26 that an IC card is not
inserted in the IC card insertion section 30, by issuing an
alarm indicating this fact to the user. For example, the
alarm notification section 29 is provided with a buzzer for

giving alarm notification using sound, or an LED or the like

for performing alarm notification using flashing light.



confirmation zone B, this fact is detected by the control section 26, the
control section 26 confirnms whether or not an ICcard is inserted inthe IC
card insertion section 30. Specifically, when a detection signal is input
fromthe insertion detection section 32, and information is read out from
the IC card, the control section 26 detfgnines that an IC card is inserted,
and carries out display to notify this fact on the display section 28. On

t he ot her han in the event that the control ction , 26 determ nes that an
ICcaHiisrm%ﬁ%§&§%ﬁ??%é@%?%ﬁm %g%ﬂVhﬁiﬁ?%”ﬁ?$dﬁ6%? - of the
fact that an IC card is not  inserted on the display section 28, indication
that an |@TArdsqstrdt $9erted( nt RFIG & &' itnsetr t5'oi Fectliadn B0 is
issued as an alarmto the user by causing operation of the alarm

notifi catdlomeettiomm 20, drepromite flor d Cloesel i sisErd ivorth [Imsahi sowmayf, it
is possible for the user to ascertain that an IC la card has not been

inserted.af 00833ards dras beeir descdd et abovest agead Huig 410 thepwehicle-
mount ed device 20 of this enbodinent, in the event that it is confirmed,

before an. gitdance, ¢oldgatese suchh asef i f0ad s PricinNg GlGur Wietgr or not
an | C card has been inserted into an IC card insertion section 30, and an

IC card is i{&éfﬂéerggonifgerted, by issuing an alarmnotification indicting
this to tTHE User®§1°1% possi ble to prevent a situation at an entrance

[0032]

With the vehicle-mounted device 20 provided with this
type of structure, 1if, as a result of a vehicle 1 entering the
confirmation zone B, this fact is detected by the control
section 26, the control section 26 confirms whether or not an
IC card is inserted in the IC card insertion section 30.
Specifically, when a detection signal is input from the
insertion detection section 32, and information is read out
from the IC card, the control section 26 determines that an IC
card 1s inserted, and carries out display to notify this fact
on the display section 28.

On the other hand, in the event that the control section
26 determines that an IC card is not inserted, then as well as
displaying an indication of the fact that an IC card is not
inserted on the display section 28, indication that an IC card
is not inserted in the IC card insertion section 30 is issued
as an alarm to the user by causing operation of the alarm
notification section 29, to prompt for IC card insertion. In

this way, 1t 1s possible for the user to ascertain that an IC



toll gate where automatic collection of a fee can not be carried out due to
the fact that an IC card is not inserted into the IC card insertion section
30. [0034] Further, as a result of this alarmnotification, it is possible
for the user to grasp that a charging area Awill be entered if they have

keep traveling. In this way, it is pos %ble to prevent mstaken entry into
the charging area A, for exanple. In thlis manner, alarmnotification by the
al arm notiﬂ{gg}ion sggtion.ZQ not only serves as an alarmthat an IC card
i s not insehd &S YRt AFFAI Y Ye-Ued as alarm notification for entry into
the charging area A. [0035] Incidentally, with this enbodi nent, description
has been “§g¥@n for a case applied to a charging area A in road pricing,

but it is also possible, for exanple, to widely apply the 19 invention to
systens for caksyharg lan chesgeliprocessiag asiowgpdian 1 Tar dyelsiucheas tol |
gates and entrances and exits of toll ~car park, for exanple. Also with this

enbodi nenfourted Sdddet@cted dhaththeendod ot | sid nges tegewhema det ecd i on
signal is input fromthe insertion detection section 32 and data is read

fromthe LG cardy huledse | 5, alis0. ossile £ detecty thats she I card. has

been inserted en only one of these conditions is detecte so, with

this e”b%%HT%Hg égg?ffﬁﬁeéﬁéﬁ égmkot an IC card has been inserted into

an IC card insertion section 30, and an IC card 1is in fact not
inserted, by issuing an alarm notification indicting this to
the user it is possible to prevent a situation at an entrance
tollgate where automatic collection of a fee can not be
carried out due to the fact that an IC card is not inserted
into the IC card insertion section 30.

[0034]

Further, as a result of this alarm notification, it 1is
possible for the user to grasp that a charging area A will be
entered i1f they have keep traveling. In this way, it is
possible to prevent mistaken entry into the charging area A,
for example. In this manner, alarm notification by the alarm
notification section 29 not only serves as an alarm that an IC
card is not inserted, but can also be used as alarm
notification for entry into the charging area A.

[0035]

Incidentally, with this embodiment, description has been

given for a case applied to a charging area A in road pricing,

but it is also possible, for example, to widely apply the



confirmation zone has been entered is detected based on map information and
position information froma GPS receiver, but the nethod of detecting

whet her or not the confirmation zone has been entered is not limted to
this exanple, and it is also possible to use another detection nethod. For
exanple, it is possible to install an ant enna at t he periphery of the
confirmation zone, and detect that the confirmation zone has been entered

when a predete nineg si_gnal en}tted fromthis aﬁtenna is received. . [0036]
A'S0, i t HITRRC YRR £F oS ROORTEd: devi B6° 2071 Ot hi 8= EHBORY NERTS BBSEPLBYi on

has been given of a device having a GPS receiver 24 built in, but instead
of this ithisCafspds pdesippe F%lgoﬁﬁ%%F #od aCHbbRPESF ef P n&K 1 tifi PT hB9L hg a
GPS function, or to a car navigation system by neans of external
conponent céerpdplal sfoandxeoprhee the GPS function provided in 20 these
device as the GPS receiver 24. Also, the enbodinent is not limted to the
GPS receiver 24]sandith tkipossbblentént, connest deocotbertsituchar at
conponents via the external conmponent termnals. [0037] [ Second

E”bOdinen&£r&b¥£1iﬁs¥?bégl@hgﬁugt§9t98¥i5§ of Az secondn pabodi gRniyof  the

present invention w be described. The vehicl e-nmounted device 20 of this

enbodlnEnEngéE ?5% detection section 32 and data is read from the IC

card, but it is also possible to detect that the IC card has
been inserted when only one of these conditions is detected.

Also, with this embodiment, the fact that the
confirmation zone has been entered is detected based on map
information and position information from a GPS receiver, but
the method of detecting whether or not the confirmation zone
has been entered is not limited to this example, and it is
also possible to use another detection method. For example,
it is possible to install an antenna at the periphery of the
confirmation zone, and detect that the confirmation zone has
been entered when a predetermined signal emitted from this
antenna is received.

[0036]

Also, with the vehicle-mounted device 20 of this
embodiment, description has been given of a device having a
GPS receiver 24 built in, but instead of this it is also
possible to connect to a mobile terminal unit having a GPS
function, or to a car navigation system, by means of external

component terminals, and to use the GPS function provided in



|

fromthe above described first enbodinment in that position information of
each tollgate 2 is stored in the storage section 25, instead of the map
information for the confirmation zone B. The vehicl e-nmounted device of this
enbodi mrent wi Il be described below, omtting description of points that are
common to the first enmbodi nent and focu§gng only on points of difference.
[0038] Wth the vehicle-nmunted device 20 of this enbodinent, if the

control section, 26 ascertains rrent. positjon._(X, of he,.vehi cl.e based
on posi tioh i nformatT oh atheui(%%éc; %%/C?Jrfgeﬁéi' r @&Sio\?\e?th54,emﬁ3t0dtlﬁ“eeﬁltdétser ni nes
whet her or not, there is osition information for a tollgate 2 existing
within an eldlérﬁﬂe"r%?nfe% Vg%i%%s rEHgel Y3 ot thettrrlents gositior® (¢ v) based
on position information of tollgates (x0, y0), (xI, yl), ..., (xn, yn)
stored i rFAHESE cragetbectson@Birah compeprnyesila ke tentctele is a
tollgate 2 in the position information (x0, y0) existing within a

pr edet er magtbnahtstagmoei talnge fromthe current position (X, Y) of the
vehicl e, a distance between the two is cal cul ated based on current position
(X, Y) ofjddwe;vehicle acquired by the GPS receiver 24, and the position
information of the tollgate (x0, yO0). Then, if the distance between the two

is decreag%Q%ﬁFj%%ﬁ%éq$gggpn as to whether or not the IC card is inserted

is carri

Next, a vehicle-mounted device of a second embodiment of
the present invention will be described.

The vehicle-mounted device 20 of this embodiment differs
from the above described first embodiment in that position
information of each tollgate 2 1s stored in the storage
section 25, instead of the map information for the
confirmation zone B. The vehicle-mounted device of this
empbodiment will be described below, omitting description of
points that are common to the first embodiment and focusing
only on points of difference.

[0038]

With the vehicle-mounted device 20 of this embodiment, if
the control section 26 ascertains current position (X, Y) of
the vehicle based on position information acquired by the GPS
receiver 24, it then determines whether or not there is
position information for a tollgate 2 existing within a
predetermined radius range from the current position (X, Y)
based on position information of tollgates (x0, y0), (x1,

vl), ..., (xn, yn) stored in the storage section 25.



[0039] In this way, according to the vehicle-nounted device 20 of this
enbodi nent, when a tollgate 2 close to the current position (X Y) of the
vehicle 1 is detected and the distance to that tollgate 2 is decreasing, it
is determned that the vehicle 1 is traveling towards the tollgate 2, and
determ nation of whether or not there i? an IC card inserted in carried
out. In this way, it is possible to con frm whether or not an IC card is
inserted only when the vehicle 1 enters the tollgate 2. In this way, when
far away froma 't I'gatel 2,11 Hat? i s\ Sifen' § Her'@ i 94 ot obl drt%ven i f an IC
card is not inserted into Ihe | C card insertion section 30, determ nation
rel ati ng A MWhetthermnfgrrimtican (20 cafl isxidhiger twdHis rotpretetieadiiowd and
so it is possible to significantly reduce pointless determ nation

processi ni.st 0040 a2 | noindentaldyyrdnt tdgusi weimodiXyent), d¢f tlse al so possi bl e
to have differing ways of issuing alarmnotification by the alarm

noti ficatyea SRct i pMy 20 ACCONH Mg drD dhe Wistance 1, theq ldgats 2. For
exanple, it is p055|b e to nore strongly encourage a user to inert an IC

card as t co 4 qﬂgge, if the
al arm not’i |céﬁggﬂﬁgsec é}ls a }§%£g$](¥%§l(n%%§§FEﬁ§Pto gradual |y

i ncrease the vol , or t make intervals between b z nds
recelverIEQ% and é%e position 1n§%rmag¥%n e} e tol gate (x0,
y0). Then, 1f the distance between the two is decreasing,

determination as to whether or not the IC card is inserted is
carried out.
[0039]

In this way, according to the vehicle-mounted device 20
of this embodiment, when a tollgate 2 close to the current
position (X, Y) of the vehicle 1 is detected and the distance
to that tollgate 2 is decreasing, it is determined that the
vehicle 1 is traveling towards the tollgate 2, and
determination of whether or not there i1s an IC card inserted
in carried out. In this way, 1t 1s possible to confirm
whether or not an IC card is inserted only when the vehicle 1
enters the tollgate 2. In this way, when far away from a
tollgate 2, that i1s, when there is no problem even if an IC
card 1s not inserted into the IC card insertion section 30,
determination relating to whether or not an IC card is
inserted is not carried out, and so it 1s possible to
significantly reduce pointless determination processing.

[0040]



shorter, or to use a conbination of these approaches. Also, if the alarm
notification section 29 is an LED, it is possible to gradually increase the
anount of light emtted, or to make intervals between flashes shorter, or
to adopt a conbination of these approaches. Also, as shown in Fig. 6, it is
al so possible to divide distance to thg tollgate 2 into a plurality of
stages (in Fig. 6 the distance is divid 8 into two stages), and carry out
alarmnotification,according.to _each stage. 0041]. Al's with this

rbodi ment 1+ TACHRESF o1 hea rhat T RecTRARTEPRE 1 16 b5i RUSP oGS SebFRete

toll gate 2 because a distance between the vehicle 1 and the tollgate 2 is
decreasi NEVOUEI T heT Higdi Y7 BH 0 tHPYIPE #52HT SO HbESTHI £OR 0OX oHRE deta¥he
route used when going towards the tollgate 2. Specifically, it is possible
t o have amofarfangenent s¢at whih chdreaotesdihereo tlod | gatesneate pnovi ded are
stored in advance in the storage 23 section 25 in association with position
i nformatios dDfaeach. tollgate 2, and it is determined that the vehicle 1 is
going towards the tollgate 2 when the distance between the vehicle 1 and

the tollgate 2ris yihbDea p{epgtgww}@ﬁ_ediétmc@ 5 8RG8y 1y 2003, F Q4L €, t hat
is associated wth that tollgate Is being traveled alfohg, and further,

N thi s vyoT BYC WTEB T aRI HG FAS ConTfel atT TN TouTe® bl BT He & ol | gat e

2, for exanple, even when a plurality of roads cross three-
becomes shorter. For exeample, 1f the alarm notification
section 29 is a buzzer, it 1is possible to gradually increase
the volume, or to make intervals between buzzer sounds
shorter, or to use a combination of these approaches. Also,
if the alarm notification section 29 is an LED, it is possible
to gradually increase the amount of light emitted, or to make
intervals between flashes shorter, or to adopt a combination
of these approaches. Also, as shown in Fig. 6, it is also
possible to divide distance to the tollgate 2 into a plurality
of stages (in Fig. 6 the distance is divided into two stages),
and carry out alarm notification according to each stage.
[0041]

Also,'with this embodiment it is determined that the
vehicle 1 i1s going towards the tollgate 2 because a distance
between the vehicle 1 and the tollgate 2 is decreasing, but in
addition to this it is also possible to consider the route
used when going towards.the tollgate 2. Specifically, it is

possible to have an arrangement in which routes where

tollgates 2 are provided are stored in advance in the storage



dimensionally in the vicinity of a toll gate, it is possible to determ ne
whet her or not the IC card is inserted by restricting to vehicles traveling
along a route that runs towards the tollgate 2. [0042] Incidentally, with
this enbodi nent the reference position is nade the position of a tollgate
2, but instead of this it 1is also posspible to nmake the reference position
an arbitrary position around the installation position of the tollgate 2.

[0043] Als9.. the f4 rﬁ%&c%aggo 'gagtoi% %@&ﬂ{@ﬂf@uof}mtvnefmaeﬁib&%f dee% ei bed

with a contact type one exa I's al'so possi to the
use a non-contact 1C card .instead. 24 Al .. A vehi cl e--mount ed. devi ce,
fitted i %O;%%%ecljd, aéhd;i ¥ortS ecgegtheaﬂﬁirhe%itrﬁl\%r #fﬂq ovneqpe(ﬁa ing' ¥ JU4 Ehar ge
with a chargin comuni cation apparatus that is installed at at |east one

of an ert% antf arPlebdatof? #hdiaridihdiated core e ddte wihiflea of |
road, conprising a card interface for exchanging information with a

char gi ng aat d-Ist oré higgd e of et ivort riel &t ipe de ernchrer e 1 s zoee emtrge,
detection neans for detecting that a confirmation zone, provided ahead of
the chargimp a caymmiwwadt ok apdatdissd hasctbeemenicresht et erdnigaticon nmeans

for determ ning whether or not the
traveled along, and further, that the distance between the
vehicle 1 and the tollgate 2 is decreasing. 1In this way, by
also taking into consideration a route towards the tollgate 2,
for example, even when a plurality of roads cross three-
dimensionally in the vicinity of a toll gate, it is possible
to determine whether or not the IC card is inserted by
restricting to vehicles traveling along a route that runs
towards the tollgate 2.
[0042]

Incidentally, with this embodiment the reference position
is made the position of a tollgate 2, but instead of this it
is also possible to make the reference position an arbitrary
position around the installation position of the tollgate 2.
[0043]

Also, the first and second embodiments above have been

described with a contact type IC card as one example, but it

is also possible to the use a non-contact IC card instead.



P

charging card and the card interface are connected in a comunicable state
when- entry into the confirmati on zone has been detected, and al arm
notification neans for, when the charging card and the card interface are
not connected in a conmuni cable state, issuing an alarmindicating this
fact. 2 A vehicle-nounted device, fitted,in a vehicle, and for exchanging
information relating to a charge with a“chargi ng conmuni cati on apparat us
that is installed at at |east one of gtrance and an exit of a charging
area, or a tollgate of a toll road, gﬁgﬁglsing 25 a card interface for
exchanging information with a charging card storing information relating to
a charge, storage neans for registering position information of a

ref erence position provided at the periphery of an installation position of
t he charging chnmini ¢t iroriappdrdtusse di Staee valzwetiage neans for
calculating a distance to the reference position fromposition information
of the re&taiangendostdanaish poslitongind of neidofe ofith sel dhadleteg m nation
means for determ ning whether or not the charging card and the card

i nterface. ane, coanecs St A COMMINE cabl g, stal e phen Lhe distance 4§ within

a predetermned range, and the distance is decreasing, and a arm

notification nmeans for, when the cpargiqgrcard and the cq{dlinterf e are
not connett ed’ T A Cotfliri Cabt & stat®, o ording area, or a tollgate ol a

toll road, comprising

a card interface for exchanging information with a
charging card storing information relating to a charge,

zone entry detection means for detecting that a
confirmation zone, provided ahead of the charging
communication apparatus, has been entered,

determination means for determining whether or not the
charging card and the card interface are connected in a
communicable state when entry into the confirmation zone has
been detected, and

alarm notification means for, when the charging card and
the card interface are not connected in a communicable state,

issuing an alarm indicating this fact.

2 A vehicle-mounted device, fitted in a vehicle, and for
exchanging information relating to a charge with a charging
communication apparatus that is installed at at least one of
an entrance and an exit of a charging area, or a tollgate of a

toll road, comprising



issuing an alarmindicating this fact. 3. A vehicle-nmounted device, fitted
in a-vehicle, and for exchanging information relating to a charge with a
chargi ng conmunication apparatus that is installed at at |east one of an
entrance and an exit of a charging area, or a tollgate of a toll road,
conprising an I C card insertion sectionzgnto which an IC card is inserted,
zone entry detection neans for detecting that a confirmation zone, provided
ahead of the cQa&g}ggig@e fgggu i cation agfgratug has. been. ent er ed,

det er i nati on freans_ f of - det er i Nt hg"thhet her "or bt T he' Y€ e8P d d s i nsert ed
inthe IC card insertion section when entry into the confirmation zone has
been det ect @B BARICAF Ar it ot 19 i tat RS ednst F o7t 1henCt AeCher €@rd i s not

inserted in the IC card insertion section, issuing an alarm indicating this
fact. 4. A vehstbeagounteds devi cecgfsteedny npasvehorel enfandatorn ekchangi ng
information relating to a charge with a charging comunication appar atus

that is insfattedeapoattl@asproneded aantieatpancehand an exit of a charging
area, or a tollgate of a toll road, conprising an I C card insertion section

into whichhaps1 G eard pSsit NSETE ey nSt OF 2081 ABARSHhin YREENoROSHL P us,
information for a
distance calculating means for calculating a distance to
the reference position from position information of the
reference position and position information of itself,
determination means for determining whether or not the
charging card and the card interface are connected in a
communicable state when the distance is within a predetermined
range, and the distance is decreasing, and
alarm notification means for, when the charging card and

the card interface are not connected in a communicable state,

issuing an alarm indicating this fact.

3. A vehicle-mounted device, fitted in a wvehicle, and for
exchanging information relating to a charge with a charging
communication apparatus that is installed at at least one of
an entrance and an exit of a charging area, or a tollgate of a
toll road, comprising

an IC card insertion section into which an IC card is
inserted,

zone entry detection means for detecting that a

confirmation zone, provided ahead of the charging



reference position, that is provided at the periphery of the installation
position of the chargi ng communi cation apparatus, is registered, distance
cal cul ating neans for calculating a distance to the reference position,
fromthe position information of the reference position and the position
information of itself, determ nation neggs for determ ning whether or not
the IC card is inserted in the IC card nsertion section when the distance
is wthin a predeterm ned range, 7 alarmnotification nmeans for, when

the | C card™ ¥ Hot T R Gt h ?%: &Y §H<er¥Fon section, issuing an
alarm indicating this fact. 5. The vehicl e-nounted device of claim4,
wherein the e es iz oM meemss deeerds Frsn hetherhorheot o heotl Glear iCi s
inserted in the IC card insertion section when the distance is wthin the
predet er mawedl Tangesearned tire dhst Bhceats 1idecrteasi ngecHiom heharehdct &y mount ed
device of any one of claim3 to claim 5, wherein the IC card insertion

det ectionisesctign dsnProvioesh Wid neansedorqdechand calhy detecting that
the IC card has been inserted, and the det ermi nati on means determ nes that

the I C card hag, . feen,i nserted i nihe. I card insgrdion e 1;:% PO yhen the

i nsertion detection neans detects card Tnsertion, and t card

i nformati on can e. reah
inserte the IC card insertion section, issuing an alarm

indicating this fact.

4, A vehicle-mounted device, fitted in a vehicle, and for
exchanging information relating to a charge with a charging
communication apparatus that is installed at at least one of
an entrance and an exit of a charging area, or a tollgate of a
toll road, comprising

an IC card insertion section into which an IC card is
inserted,

storage means in which position information for a
reference position, that is provided at the periphery of the
installation position of the charging communication apparatus,
is registered,

distance calculating means for calculating a distance to
the reference position, from the position information of the
reference position and the position information of itself,

determination means for determining whether or not the IC
card i1s inserted in the IC card insertion section when the

distance is within a predetermined range, and



7. The vehicl e-nmounted device of any one of claim4 to claim 6, wherein the
manner of alarmnotification is varied according to distance to the
ref erence position.

27
alarm notification means for, when the IC card is not
inserted in the IC card insertion section, issuing an alarm

indicating this fact.

5. The vehicle-mounted device of claim 4, wherein the
determination means determines whether or not the IC card is
inserted in the IC card insertion section when the distance is
within the predetermined range, and the distance is

decreasing.

6. The vehicle-mounted device of any one of claim 3 to claim
5, wherein the IC card insertion detection section is provided
with means for mechanically detecting that the IC card has
been inserted, and

the determination means determines that the IC card has
been inserted in the IC card insertion section when the
insertion detection means detects card insertion, and the IC

card information can be read.

7. The vehicle-mounted device of any one of claim 4 to claim
6, wherein the manner of alarm notification is varied

according to distance to the reference position.





