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BACKGROUND OF THE INVENTION

l. Field of the Invention

The present invention relates to an apparatus for
determining whether a storage medium is loaded in a processing
unit, and more particularly relates to an apparatus for
determining whether an IC card is loaded in an IC cardl
reader/writer. In an IC card, a chip having data processing and
storage functions is integrated with a card-shapéd medium to form
a "Smart Card"” or "Memory Card". The invention is particularly
applicable to a charging system that uses an IC card to
automatically charge a toll for, e.g., driving on a teoll réad,
and more specifically to a toll charging system that prevents
incidents where a user neglects to lcad a wireless toll charging
medium into an automatic toll processing unit installed in a
vehic]-.e by producing a warning if the toll processing unit is not

locaded with the medium when the wvehicle is started.

2. Description of the Related Art

In a known charging system of a type as described above, a

storage medium is loaded into a processing unit, and the contents



I ncidents where a user neglects to load a wireless toll chargi ng nmedi um
into an autonmatic toll processing unit installed in a vehicle by producing
a warning if the toll processing unit is not | oaded with the nedlun1mhen
the vehicle |s started 2. Description of The Rel ated Ar
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road-i nst al ‘devi ce transmts to the IU radio waves carrying I nf or mati on
storage medium, passes through a tolling area, a road-installed
device transmits to the IU radio waves carrying information
regarding the toll and the like, and the IU thereby rewrites toll
data stored in the IC card. The system thus performs toll
charging processing.
However, normal toll charging processing is impossible if

a user neglects to load an IC card into an IU and drives through

a tolling area.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to
prevent incidents where a user neglects to lcad a portable
storage medium into a processing unit, by determining whether the
storage medium has been loaded in the prscessing unit. .

According to an aspect of the present invention, the above
object is achieved by providing a system for checking loading of
a storage medium, which includes a portable storage medium and
a processing unit, loadable with the storage medium, for
rewriting at a predetermined timing the contents of the storage
medium when loaded with the storage medium, where the processing
unit has a determining unit for determining whether the
processing unit is loaded with the storage medium.

The storage medium and the processing unit are preferably



regar.ding-the toll and the like, and the U thereby rewites toll data
stored in the I C card. The systemthus perforns toll charging processing.
However, normal toll charging processing is inpossible if a user neglects
to load an IC card into an IU and drives=thtough a tolling area. SUMMARY OF
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| oaded in the processing unit. ord| n 0 an aspect of the present
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| oadi ng of a storage nedium which includes a portable storage nmedi um and a
processi ng YRet detepmlbbimy Wrilt deteshofiégewh@thermtheOhrbewssingoumit ais

predeterm ned timng the contents of the storage nedi um when | oaded with
t he storageloadedwitiharhe shherpgeassdiung on the basis of a signal from an
ignition key that is operated at the starting of operation of the
vehicle.
It is preferred that the processing unit further includes
a load warning producing unit for producing a warning if the
determining unit determines that the §rocessing unit is not
loaded with the storage medium. The load warning producing unit
preferably produces a visual and/or auditory warning.
According to this feature of the invention, the determining
unit determines whether the portable storage medium or the IC
card is loaded in the processing unit or the IC card
reader-writer installed in a vehicle at the startipg of operatién
of the vehicle on the basis of the ignition key signal. If the
determining unit determines that the storage medium is not loéded
in the processing unit, the load warning producing unit produces
visual and/or auditory warning to a user and, further, the
operation inhibiting unit inhibits the operation of the vehicle.
It is also preferred that the processing unit further
includes an operation inhibiting unit for inhibiting operation
of the vehicle if the determining unit determines that the
processing unit is not loaded with the storage medium.
The determining unit preferably determines whether the

processing unit is loaded with the storage medium specified for



unit -has *a determining unit for determ ning whether the processing unit is

| oaded with the storage nedium The storage nmedi um and the processing unit
are preferably -3- provided in a vehicle. Preferably, the
determining unit determ nes whether the rocessing unit is |oaded with the
st orage nedthenwghicilerting of operation of the vehicle. Mre preferably,
the determ ning unit determ nes whet her thetgrocessi ng unit is lgaded with
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predetermined voltage. More preferably, the processing unit
further includes a low-voltage warning producing unit for
éroducing a warning if the power supply monitoring unit
determines that the state of power supply to the storage medium
is at not higher than a p;edetermined voltage.

In addition, the power supply monitoring unit prevents the
determining unit from making the wrong determination, based on
the low wvoltage, that the storage medium is not load, when the
storage medium is actually locaded. The low-voltage warning
producing unit informs a user of the low voltage.

Preferably, the storage medium is an IC card .and the
processing unit is an IC card reader-writer.

In a preferred construction, the storage medium and -the
processing unit are applicable to a vehicular automatic toliing
system. More preferably, the determining unit determines whether
the processing unit is loaded with the storage medium at starting
of operation of the vehicle. Furthermore, the processing unit
preferably further includes a load warning producing unit for
producing a warning for several seconds if the determining unit
determines that the processing unit is not loaded with the
storage medium.

In a construction preferable for the vehicular automatic

toll system, the system further includes a first road-installed



| oaded with the storage nedium The |oad warning producing unit preferably
produces a visual and/or auditory warning. According to this feature of the
i nvention, the determ ning unit determ nes whet her the portabl e storage
mediumor the I1C card is |oaded in the prgcessing unit or the IC card
reader - wi t geviiget £t edmmandcaebng wdtat thd procassing wiitopernstuucsf thee
vehicle on the basis of the ignition key signal. If the determ ni ng uni t
det er m nes tpraceshéngtuniiydongdvnité condenkoskieried din hhe ptrraas pgdinmy
the | oad warning producing unit produces visual and/or auditory warning to
a user and, andrthesecond aoadainshalied bdevige udieresed bt PRSFETEEBLAR 0N
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to cause the determining unit in the prdcessing unit to determine
whether the processing unit is loaded with the storage medium.
More preferably, the processing unit further includes a load
warning producing unit for producing a warning if the determining
unit determines that the processing unit is not loaded with the
storage medium.

According to another aspect of the invention, the above
object is achieved by providing a system for checking for loading
of a storage medium, where the system includes an IC card
reader-writer provided in a vehiclé for performing automatic toll
processing, an IC card in which information regarding -the
automatic toll processing is stored, an operation sfart
determining unit for determining whether the vehicle is in an
operation started state on the basis of a signal from an ignition
key that is operatéd at starting of operation of the vehicle, a
determining unit for, when the operation start determining unit
determines that the vehicle is in the operation started state,
determining whether the IC card reader-writer is loaded with the
IC card, and a load warning producing unit for prpducing an
auditory warning if the determining unit determines that the IC

card reader-writer is not loaded with the IC card.



-4- the vehicle. It is also preferred that the processing unit further

I ncl udes a power supply nonitoring unit for determ ning whether a | evel of
power supply to the storage nedi um dogs. not exceed a predeterm ned voltage.
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the course of the description thereof, which follows.

BRIEF DESCRIPTION OF TEE DRAWINGS

Additional objects and advantages of the present invention
will be more readily apparent from the following detailed
description of preferred embocdiments thereof when taken together
with the accompanying drawings in which:

FIG. 1 is a block diagram illustrating the construction of
a preferred embodiment of the invention;

FIG. 2 illustrates an exemplary arrangement'of a vehicle
condition input interface.shown in FIG. 1;

FIGS. 3(a) and 3(b) are timing charts showing the operation
of the exemplary arrangement shown in FPIG. 2;

FIG. 4 illustrates an exemplary arrangement of a péwer
supply monitor interface shown in FIG. 1;

FIGS. 5(a) and 5(b) are timing charts showing the cperatiocn
of the exemplary arrangement shown in FIG. 4;

FIG. 6 is a flowchart illustrating the operation of the
system shown in FIG. 1;

FIG. 7 illustrates a road-installed device arrangement
according to the embodiment;

FIG. 8 illust;ates an exemplary arrangement of a display

according to the embodiment; and



produci ng-unit inforns a user of the | ow voltage. Preferably, the storage
mediumis an | C card and the processing unit is an IC card reader-witer.
In a preferred construction, the storage gedium and the processing unit are
applicable to a vehicular automatic tolling system WMore preferably, the
det er mi ni ng uni t FOE! €9 nillestwiaekhean t dveenplarys armgngenent ©ff @adédnitiont he
storage nedium at starting of operation of the vehicle. Furthernore, the
processi ng keytapcefding|to ftlvet kmbodimenties a | oad warni ng produci ng unit
for producing a warning for several seconds if the determ ning unit

determ nes that the processing unit is not |oaded with the storage nedi um
In a construction preferable _for_the vehicular automatic toll system the

system further includes a fi (PN OF TEE
PRESENTLY PREFERRED EXEMPLARY EMBODIMENTS

A preferred embodiment of the present invention will be
described hereinafter with reference to the accompanying
drawings.

FIG. 1 is a block diagram of an automatic toll charging IC
card reader-writer 100 constituted as an automatic charge
processing unit used in this embodiment of the present invention.
The automatic toll charging IC card reader-writer 100 is
preferably installed in a vehicle.

A radio wave communication interface 102 shown in FIG. 1
performs modulation and demodulation for predetermined radio wave
communications between the card reader-writer 100 and a
road-installed device (not shown) by using an antenna 109. -

An IC card interface 103 reads predetermined déta froﬁ or
writes predetermined data to an IC card 401 (see FIG. 8) that has
,been inserted in the automatic toll charging IC card
reader-writer 100 and serves as the wireless toll charging-
storage medium. The IC card interface 103 includes a sensor (not
shown) for detecting insertion and removal of the IC card 401.

A display 104 provides a visual interface with a user and
includes, for example, a liquid crystal display (LCD) screen, a
segmented light emitting diode (LED) display, a plasma display,

or a cathode ray tube (CRT).



-5- device for communicating with the processing unit to instruct the
processing unit to rewite content stored in the storage nedium and a
second road-install ed device di sposed a predeterm ned distance in front of
a location at which comruni cati ons bet weeh-t he processing unit and the
first road-installed device wl e second. road-i nstgl | ed
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Accordi ng 14Q2anghBGh #xPeEE, &) fhe invention, the above object is achieved
by providing a systemfor checking for |oading of a storage nedium where
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perform ng automatic toll _
signal from a vehicle (not shown) so as to detect the starting
of driwving operation by a user present in the wvehicle. The
signal can be produced by, for example, an ignition key 701 as
indicated in FIG. 2, which illustrates an exemplary arrangement
of the vehicle condition input interface 106.

Referring to FIG; 2, when the ignition key 701 is set toc a
starter-ON (that is, start) position, an opto-.isolator 702
supplies a microprocessor 101 with a vehicle condition input
signal V,,, that has changed from a high level to a low '-1eve1
corresponding to an ignition key signal V,,, during the actuation
of a starter as shown in FIG. 3(a).

A power supply monitoring interface 107 shown in FIG. 1
monitors at least the power supply to the IC card 401 in ..the
power supply provided for the automatic toll charging IC card
reader-writer 100 (hereinafter, referred to as the "vehicle
installed device”). For example, the power supply monitoring
interface 107 sends a low signal (OFF) to the microprocessor 101
when the power supply to the IC card 401 is less than the minimum
operatiné voltage thereof, and the power supply monitoring'
interface 107 sends a high signal (ON) to the microprocessor 101

when the power supply is greater than the minimum operating

voltage, as indicated in FIGS. 4, 5.



processing, an IC card in which information regarding the automatic toll
processing is stored, an operation start determning unit for determ ning
whether the vehicle is in an operation started state on the basis of a
signal froman ignition key that is operdted at starting of operation of
the vehicle, a GatehoimiirgFUG.t4f ar diftferedticalopmpdif ber AMPr butiptes rtiha ng
unit determnes that the vehicle is in the operation started state,

det er ni ni nPNMhEFFesighals Qs dedcribedrahove andi $ndizated Wit RIGheS (1D dar d,
and a | oad warning producing unit for producing an auditory warning if t he
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with the IC card this wa the system prevents an inci dent where
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reference voltage Va from a power source V., that prov1des a
predetermined voltage independent from the IC card supply voltage
Ve

This arrangement prevents the IC card interface 103 from
making an incorrect determination, that is, determihing that no
IC card 401 is loaded, when the IC card 401 is actually loaded
but the IC card supply voltage is low.

The interfaces 102-107 and 108 (to be described in greater
detail below) are connected to the microprocessor 101 and
controlled thereby as follows, according to an operation that is
illustrated by the flowchart of FIG. 6 and prégrammed in the
microprocessor 101 as a part of its software.

The operation will be described with reference to "the-
flowchart of FIG. 6. The operation is started by insertior'z of
the ignition key tc; a key cylinder.

First, a driver gets in the vehicle and starts the engine.
Since the ignition key 701 of the vehicle condition interface of
the vehicle installed device shown in FIG. 2 is set to the
starter-ON position, a voltage is applied to the light emitting
diode of the opto-isclator 702 to turn on the phototransistor
contained therein. Thereby, the level of the vehicle condition
input signal V,,, changes from high to low as indicated in FIG.

3(b).



ensur,es normal toll processing of the toll system Oher objects and
features of the invention will appear in the course of the description
t hereof, which foll ows. BRI EF DESCRI PTI ON OF THE DRAW NGS Addi ti onal
obj ects and advantages of the present inv@ntion will be nore readily
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t hereof when taken together w e acconpanyl ng aw ngs in which: FIG 1

is a block dhasiiipdprio¢essati 1oL ! B8 CtSthe Micoprbcaspeei Y adtermigegrent
of the invention; FIG 2 illustrates an exenplary arrangenent of a vehicle

condi tion i dpustiept seDacehebhan the Féfgide i3 Gradder). artif 3¢d,) step 1206 ng
charts showi ng the operation of the exenplary arrangenent shown in FIG 2;
FIG 4 illudetetmines whethhernr pnark¥Gngarénit0df haspokeen sdppted mamid,orin
interface shown in FIG 1; FIGS. 5(a) and 5(b) are timng charts show ng
t he operatiaddition, whether a card error has occurred, that is, whether the
loaded IC card 401 is a card that has not been specified for the
vehicle. If it is determined that the IC card 401 is not present
or if the inserted IC card 401 has caused a'card error, step 206
displays a warning on the display 104 as in an example shown in
FIG. 8.

Subsequently, step 207 produces warning sound or voice, for
example, a warning sound from a buzzer or speaker 402, by using
the audio circuit 105 as shown in PIG. 1, or a vocal notification
such as "No card inser'ted" or " Please insert card again."” The
warning should be continued for a sufficient predetermined length
of time (e.g., several seconds).

T_his visual or auditory warning can prevent continuétion. of
thé non-card loaded state or the card error state. Because :the
warning is provided before the vehicle starts traveling, not
during traveling, the user can safely handle the card to insert
it into the vwvehicle installed device. Optionally, if
administrative personnel or the like desire that insertion of the
IC card 401 into the vehicle installed device be compulsory to
drive the vehicle, ‘it is possible to inhibit the engine from
operating (by, for example, a fuel cutoff operation) by using an

operation inhibiting circuit 108 shown in FIG. 1 unless the IC

card 401 is inserted.



of the exenplary arrangenent shown in FIG 4; FIG 6 is a flowhart
illustrating the operation of the systemshowmn in FIG 1; FIG 7
illustrates a road-installed device arraggenent according to the

enbodi ment; FIG 8 illustrates an exenpl ary arrangenent of a display
according to th i RAr8¥epPidd s
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enbodi ment of the present invention will be described hereinafter with

reference tmctb&rdCGOWDaﬂuenﬂlcroprocessor 101 drives the driver 108a to
close the contacts of the relay 108b so that the pecle of the
ignition switch 701 is connected to ground. The ignition switch
thus becomes operable.

To avoid problems that could be caused if the contacts of
the relay 108b were opened while the wvehicle is traveling, the
wiring of the common line of the ignitio# key 701 may be arranged
to inhibit only the operation of the starter, rather than the
ignition switch 701.

If an abnormality occurs in conjunction with the power
supply while the vehicle is traveling, the power supply
monitoring interface 107 shown in FIG. 4 supplies the
microprocessor 101 with a signal AMPout as indicated in PIG.
5(b). '

If the microprocessor 101 then determines in the power
supply monitoring of step S$202 that the power supply has beéome
off (changed from ON to OFF), step S208 notifies the user of the
power-off event by, for example, displaying "POWER OFF" on the
display 104. Then, step 269 determines whether the IC card 401
has been inserted.

If step 209 determines that the IC card 401 has not been
inserted, the microprocessor 101 repeats steps S206 and S207 to
warn the driver.

FIG. 7 shows an arrangement of road-installed devices for

a tolling area.



drawings.- FIG 1 is a block diagramof an automatic toll charging I1C card
reader-witer 100 constituted as an automatic charge processing unit used
in this enbodi mrent of the present invention. The automatic toll charging IC
card reader-writer 100 is preferably instialded in a vehicle. A radio wave
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inserted in the automatic toll charging IC card reader-witer 100 and
serves as the W wgré®Sthd Yehielal fidih il aeeinBdl onrebidvies aar fici sl ace

103 includes a sensor (not shown) for detecting insertion and renoval of

the | C cardcéfinand diropl anel@bapr-instebled vasvite i BOZIr B8Cca WéHiceisyyl and
equipped with the vehicle-installed device 100 passes by the
road-installed device 302, step S203 shown in FIG. 6 determines
that a radio wave communication has occurred, and then step 204
decodes the check command. If step 205 determines that no IC
card has been inserted or that a card error has occurred, steps
S206 and S207 warn the driver as described above.

If the driver inserts the IC card 401 before the vehicle has
traveled through the distance L, normal toll processing can be
performed. Thus, this arrangement can eliminate the incident
where no IC card is inserted in a vehicle-installed device before
the vehicle enters the tolling area.

Although not illustrated in FIG. 6, the vehicle-installed
device may perform the reading operation again if a card efror
has occurred.

In ad@ition, the road-installed device 302 may be connected
to a GPS system that transmits traffic information or the present
position to vehicle-installed devices and thereby provide drivers
with such information.

By the operation described above, the embodiment will warn
a driver if the IC card 401 is not inserted, thus improving the
performance of normal toll processing.

Although the embodiment has been described in conjunction



I ncludes; for exanple, a liquid crystal display (LCD) screen, a segnented
light emtting diode (LED) display, a plasna display, or a cathode ray tube
(CRT). -8- An audio- (voice) circuit 105 provides an auditory interface
with a user and outputs audio signals tol3for exanple, a buzzer or a
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FIG 8). cl'e conditroninpu erface v a sl gna

froma vehigl® Wfi3eh e880¥N 1 HfYy 3tokagdShétiud Iﬂﬁ¥ ﬁ@raﬁdyng?.eéaﬁié Witdless

S
operation by a user present in the vehicle. he sign can be produced
by, for exaggl®ing@rmedilinf. ONTkey, 70he 2embBdifiah®dhad &l (ridd, vaklieBy of

Illustrates an exenpl ary arrangenent of the vehicle condition input
interface 14ifplications besides IC cards.

The present invention is not limited to the embodiment
described above, but may be modified in various manners.

For example, although step S201 shown in FIG. 6 is followed
by step S205 while the ignition key 701 is switched to the
starter-ON (start) position, step S205 may be performed only once
after it is determined that the engine operation has been started
by the ignition key 701 switched to the starter-ON (start)
position. The start of engine operation can be determined on the

- basis of, for example, an engine speed signal.

As describgd above, the system of the present invention will
determine whether the vehicle-installed device has been loaded
with a predetermined portable wireless tolling medium _wheh
operation of the véhicle is started. Thus, the invention allows
for realization of a tolling system that pievents incidents wﬁere
a user neglects to load the wireless tolling medium and that
thereby ensures normal toll processing.

Although the present invention has been fully described in
connection with the preferred embodiment thereof with reference
to the accompanying drawings, it is to be noted that various
changes and modifications will become apparent to those skilled
in the art. Such changes and modifications are to be understood
as being included within the scope of the present invention as

defined by the appended claims.



Referring to FIG 2, when the ignition key 701 is set to a starter-ON
(that is, start) position, an opto-isolator 702 supplies a . c~epgocessor
101 with a vehicle condition input signal V[err] [(fiag M‘rqﬂm&lﬁém irom a
high level to a |low | evel correspondi ng 14 -an ignj ionafpw\gﬁcgnal [err]
during the mmwr as shown in FIG e A OTTE pply
noni tori ng wn in FIG 1 nonitors at |east the power supply
to the 1C card 401 i 0 | rshh [ ;
charging 1C car?i‘"r eakges&l-g\%re?t \g§£l {(')l&f#é g%ﬁ%ﬁéfgge%grfge%o S nﬁéel%d'
"vehicle irgﬁfglgygﬁ@gvhgﬂbfisfﬂq,exanple, t he power supply nonitoring
I nterface 107 sends a low signal (OFF) to the m croprocessor 101 when the
power supply tod hrddessdhg 48iti Sokegeckhaind he siod nREhE iand \Folrt age
t hereof, and the power supply nonitoring interface 107 sends a hi gh signal
(ON) to thewritimprin€egmatidd thdrin;he power supply is greater than the
m ni mum operating voltage, as indicated in FIGS. 4, 5.

determining means, in said processing unit, for determining

whether a storage medium is received in said processing unit; and

control means, in said processing unit, for, when said
determining means determines that a storage medium is not
received in said processing unit, generating an electrical signal
to cause a device external to said processing unit to assume a
state indicating that a storage medium is not received in said

processing unit.

2. The system of claim 1, further comprising a vehicle,
said processing unit, said determining means and said 'contr.jol

means being disposed in said vehicle.

3. The system of claim 2, wherein said determining means
is for determining whether a storage medium is received in said

processing unit upon starting of an engine of said wvehicle.

4. The system of claim 2, wherein said determining means
is for determining whether a storage medium is received in said
processing unit responsive to a signal from an ignition Kkey

switch.
This Sheet Has Been Replaced
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-9- As shown in FIG 4, a differential anplifier AWP outputs the ON OFF
signal s as described above and indicated in FIG 5(b)U f maumL Uﬁn

out put AMPout, as shown in FIG 4, by conparing the s . rr]
to the 1C card 401 (see FIG 5(a)) with.ggeference voltage 'Va "from a power
source V[err] that provides a predeterm ned voltage independent fromthe IC

card supply vol t dye \RR& SyStem; of ;elaimchewherednefrddt determining inganst ace

103 from nmakj ng_an jncorr.ect determ nation, that i.s, determnipng that no IC
card 401 is 4‘%2{%‘{ infng| vhether A Starage; pediym Seeetfifd 9% 8addar d

| 't ' : ] f 102-107. and 108 (to be described i
o eat br et T, A ZPRELER 3R PRt s cor tosana

6. The system of claim 2, wherein said control means
comprises vehicle inhibiting means for inhibiting a portion of
said vehicle from operating when -‘said determining means
determines that a storage medium is not received by said
processing unit, said external device being said portion of said

vehicle.

7. The system of claim 6, wherein said vehicle inhibiting
means is for inhibiting operation of an electrical system of said

vehicle.

8. The system of claim 7, wherein said vehicle inhibiting
means is for inhj.biting operation of a starter of said vehi&le,'

said external device being said starter.

9. The system of claim 1, wherein said storage medium is

an IC card and said processing unit is an IC card writer.

10. The system of claim 1, said control means comprising
load warning producing means for generating a warning when said
determining means determines that a storage medium is not
received by said processing unit, said external device being a

device producing said warning.

EEN
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illustrated by the flowhart of FIG 6 and programred i ﬂllﬂd“"(ﬂ*“‘sor
101 as a part of its software. The operation will|l be descr LW Bh s '«

reference to the flowchart of FIG 6. Thelfperation is started by insertion
of the 1gnit’ on Hey !orde Keystom | 9k abn " 3b, GndEbYRT s42hS 1oAd! Rarsc! €
and starts the engine. Since the ignition key 701 of the vehicle condition
interface ofprdddacifgi aeanssigl lfeg¢ dptex@t3RgWan Naddible Wwirfi®hqg) Oshha
starter-ON position, a voltage is applied tothe light emtting di ode of

t he opt o-i s@wxiernalOdetvice wseimn a Bpepkaiot r ansi st or cont ai ned t herein.
Thereby, the level of the vehicle condition input signal V[err] changes
fromhigh to low as indicated in FIG 3(b).

contr.oll ed thereby as follows, according to an operatiomimre"i'
i

12. The system of claim 10, wherein said load warning
producing means is for generating a visual warning, said external

device being a display device.

13. A system for storing information in a storage medium,
said system comprising:

a processing unit for receiving a storage medium and for
writing information therein;

determining means, in said processing unit, for determining
whether a storage medium is received in said processing unit; and

startup means, in said processing unit, for causing said
determining means to determine whether a storége medium is
received in said processing unit responsive to an external signal '

provided to said processing unit.

14. The system of claim 13, further comprising a vehicle,
said processing unit, said determining means and said control

means being disposed in said vehicle.

15. The system of claim 14, wherein said startup means is
for causing said determining means to operate responsive to a

signal from an ignition switch of said vehicle.
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- 10 - The vehicle condition input signal V[err] is then inputfed to the
m cr oprocessor 101, so that the m croprocessor 101 gm”mmwﬂ , S201
whet her the engine is started. If so, step 205 det M lﬂnﬁ I C
card 401 has been | oaded and, in additionl? ®#hether a’cafd Eerrbr shas
occurred, that id46.whehbesystem odadedih Q£Ahet@lni 5a8d Cadbtiiimedas Dot
been specified for the vehicle. If it is determned that the 'C card 401 is
not present fgr idaustiag waddt detethiminy MEanmcamadte casgonsive, tsStgp
206 displays a warning on the display 104 as in an exanple shown in FIG 8.
Subsequent | Bigadp fzon Arevad-dnstaliedodevicrl af a/doldd, chargingmystena
war ni ng sound froma buzzer or speaker 402, by using the audio circuit 105
as shown in FIG 1, or a vocal notification such as "No card inserted" or
Pl ease insert Caﬁrg agai n.' The warning shoul d be continued for a sufficient
t

predet er mi ned | efdrh Bf *PHnFHAEIIRT S¥Seem | capIdsday:

a first road-installed device for transmitting a command to

a vehicle passing proximate thereto to cause said vehicle to
determine whether a storage unit is received by a toll collection

unit in said vehicle.

18. The system of claim 17, further comprising:
a second road-installed device for transmitting a command
to a vehicle proximate thereto to cause said toll collection unit

to write information indicative of a toll to said storage device.

19. The system of claim 18, wherein said first road-
installed device is positioned before said second road-installed
device in a direction of travel of vehicles so that vehicles
receive said command from said first road-installed device before
said wvehicles receive said command from said second road-

installed device.

20. An apparatus for checking loading of a storage medium
according to claim 1, wherein said processing unit further
comprises power supply monitoring means for determining whether
a2 level of power supply to a storage medium does not exceed a

predetermined voltage.
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This visual or auditory warning can prevent continuation non- car d
| oaded state or the card error state. Because the warni ng ,H

before the vehicle starts traveling, not during travelin yj@“m
safely handle the card to insert it intogthe vehicle instal Te evi ce.

Optionally, if admnistrative personnel or the |like desire that i nsertl on
of the IC card 4@%-i nfB FPRAYANNSc£ori ghecking Inading BE 2 GHRAAIS Peddull i ve

' b| hi b h f
exanpl e, o [AREOTAIB o Fale A0 LYhETPRE BALHBrRERORL ﬁﬂ?tﬁﬁﬁgﬁ&%?lﬁsu.t
oper ati on | MaABEiss! ToR2001 Eaq Wi ﬂ’ogegﬂr‘*dfﬂ 95 s £o8 BrPdrSNdGaD as
shown in Fl Garinihar Fya%eWeE'GQQngytHSnJ.torJ.ng means determines that

said level of power supply to said storage medium is does not

exceed said predetermined wvoltage.

22. An apparatus for checking loading of a storage medium
-in which information regarding automatic toll processing may be
stored, said apparatus comprising:

an IC card reader-writer, provided in a wvehicle, for
perﬁoming automatic toll processing;

operation start determining means for determining whether
said véhicle is in an operation started state, based on a signal
from an ignition key switch that is operated at starting of
operation of said vehicle;

determining means for, when said operation start determihiﬁg
means determines that said vehicle is in said operation s.tai'ted
state, determining whether said IC card reader-writer is loaded
witl; said IC card; and

load warning producing means for producing an auditory
warning if said determining means determines that said IC card

reader-writer is not loaded with said IC card.

23. ‘A method of performing vehicle toll collection
processing, said method comprising the steps of:

determining whether a storage medium is loaded in a
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| C card 401, the mcroprocessor 101 drives the driver 108a-to-etose-the

contacts of the relay 108b so that the pole of the igni{y itch 701 is
connected to ground. The ignition switch thus becones oﬂﬁﬂwﬁ@ﬂ'mm
problems that could be caused if the contigcis of the rel'ay ned
whil e the v?%g%gﬂa&&gygl&gg, greggc%[i ng of the common |ine of the

7 may

ignition ke be arranged to i1 nhibit only the operation of the

starter, rather BaRih§eih8OihdObrsYiditatlle Ide & AOIO ORAEdy €5CHASAI N

conjunction with the power supply while the vehicle i1s travelTng, the power

suppl y noni tseoiragei me@Lamopit) Bl WroblsELfy dnBtRMdrE SsdildE dute-ARhPRGSSOr
101 with a signal AMPout as indicated in FIG 5(b). If the m croprocessSor

101 then detstepi ndetémirnes pahat sapgitpragei tmediign ofisst BFaddd? inhagalle
power supply has beconme off (changed fromON to OFF), step S208 notifies
t he user of prieessing unit; and
causing a device external to said processing unit to assume
a state indicative of a non-load condition when said determining
step determines that a storage medium is not loaded in said

processing unit.

24. The method of claim 23, further comprising a step of:
starting an engine of said wvehicle;
wherein said determining step is performed responsive to

said starting step.

25. The method of claim 23, further comprising a step of:

sending a storage medium check command from a road—insté.lled
device to said processing unit;

wherein éid determining step is performed responsive to

said sending step.

26. The method of claim 23, said causing step comprising
a step of generating a warning, said external device being a

device for generating said warning.

27. The method of claim 23, said causing step comprising

a step of inhibiting operation of a portion of an electrical
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power.- of f- event by, for exanple, displaying "POAER OFF' on the display 104.
Then, step 209 determ nes whether the I C card 401 has_tleen_i_nsemed S
step 209 determnes that the IC card 401 has not been inserted,

th
m croprocessor 101 repeats steps S206 and S207 to warn m L“m
shows an arrangenment of road-installed deyices for a tm“m || “H“ﬂ‘
- In this arrangement, a road-installed d&vice 302 for I'C tar'd chelkin ng and
traffic inf@yademoefcsakdnvebicbas is provided a distance L in front of a

road-instal |l ed device 303. Wien the vehicle-installed device 100 receives
an | C check command fromthe road-install ed device 302 as a vehicle 301

28. The method of claim 27, wherein said portion is a

starter of said wvehicle.
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equi pped with the vehicle-installed device 100 passes by the road-installed
devi ce 302, stép 'S203 shown in FIG 6 determnes that a radio wave

comuni cati on M%h&@ﬁwﬁeéfhe aad then step 204 decodes the“f‘rmcﬁﬁmd—__
If step 205 det | C card has been inserted EET WAS BEEN
B!E‘”Eﬁﬂ)!mﬂng and S207, rn the driver as_desBEPbAREMbOVeE.

card 401 t hes vehi cl e has traveéelred

error has occur
I f the driver

t hrough t he dlstance L, normal toll py cézg;ng an be perforned. Thus, this
arrangenent can elimnate the |nC|den where®no ' IC card is inserted in a
vehi cl e-install ed device before the vehicle enters the tolling ar Q

Al t hough not illustrated in FIG 6, the vehlcle1®@talled devi ce
the road-installed devgce 302 may be connected o a GPS gystem

Dmwiioed

performthe reading operation &gpn if a card error has urred.
addi tion,

h f Ah d
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wi th such information. By the operation described above, the enbodi nent
will warn a driver if the I1C card 401 is not inserted, thus inproving the

performance of normal toll processing. Al though the_epbodinent -has-bgen
described in conjunction - 13 - with the IC car § 144 guset HAS BHS |
wireless tolling storage nedium the wijgless tollijng stgemoecmedi ume may be
any portable wireless tolling nmedium us, the eéobodi-ment-—has~a W de

vari ety of applications besides |IC cards. The present invention is not
limted to the enbodi nent descri bed above but may be nodified i nvarious -

manners. For exanple, although st in FIG 6 iThiskel VB R¥placed
step S205 while the ignition key %- svm hed to the ”"ll"llll Ilﬂl
Ve Vb

% I + AMP out

Va- -

MP

\
101

AMP

(a) Vo _ﬁ/ -—3 -

-<<
]
__T—J

(D) AMPout or-‘E]k ON OFF




starter-ON (start) position, step S205 may be perforned only once after it
is determi ned that the engine operation has been started by the ignition
key 701 switched to the starter-ON (start) position. The start of engine
operation can be determ ned on the basis of, for exanple, an engi ne speed
signal . As described above, the system gfq the present invention will
determ ne whether the vehicle-installe iC as been | oaded with a
predet erm ned portable wirel ess tol IEg@ji ug/when operation of the
vehicle is started. Thus, the invention allows for realization of a tolling
systemthat prevents incidents where a user neg pad the wirel ess
tolling nediumand that thereby ensures nornal '
the present invention has been fully described TT ali

preferred enbodi nent thereof with ref erencB2@ t he 2 conpanyi ng draw ngs,
it is to be noted that various changes and nOogi#i i i1l Recone
apparent to those skilled in the art. Such« P }
be under st ood
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as being-included within the scope of the present invention as defined by
t he appended cl ai ns. 14 Cainms 1. Atoll charging systemconprising: a
storage nedium for storing i nformati on concerning vehicle tol
chargi ng processing; a storage nmediumreader-witer, provided in a5

vehi cl e, for per form ng vehicl e g/4t ol | char gi ng processing by

witing information in said storage i an eading said information
fromsaid storage nmedi unm operation a g:;ete m ning neans for determ ning
10 whether said vehicle is in an opefat Stdrted state;

AN AN

303 302 30
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det erm ni ng means for, when said operation start determn ning means

determ nes that said vehicle is in said operation started state,

determ ni ng whet her said storage nmediumreader-witer is |oaded with said
15 storage nedium and notifying neans for notifying a driver that said
storage nedi um reader-wi ter i s not | oaded with said storage mediumif said
det ermi ni ng means det er mi NERIARCTS O] ' SURSE
| oaded 20 with sar d storage rredr um 2. The system of clai m 1 vvherer n said
operation startARRARATYSEQ FOR| LOAD ING- OF STOR : '

vehi cl e has started 25 3. The system of cI aim 1 wherein said operatron
start determ ning neans determ nes whether a si gnal froman ignition key

swi tch has beenpgengpadr@dus has a detector for, when the operation of a

vehicle is started, determining whether a specific portable
wireless tolling storage medium is loaded in an automatic toll
processing unit installed in the vehicle. A warning unit
produces a visual or auditory warning if the detector determines
that: the specific toliing storage mediam is not loaded. The
apparatus enables realization of a tolling system that prevents
incidents where a user neglects to load a tolling storage med_ium
into a +toll processing unit, thus ensuring .normal toll

processing.
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REPLACED
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30 = 4. The system of claim 1, wherein said deternining neans is
for detern1n|ng whet her said storage nedlun1speC|f|ed for said vehicle is

recei ved by said. 35 5. The systemof claiml, wherein said notifying
means conpri ses vehicl e i nhi biting means for inhibiting a portion
of. said vehicle from operating 15 when ssibeticabeSieeti nQOA8H6G det er m nes

that a storage nmediumis AQYTRACY YPlrkM SPESLOSIEr -Witer. 6. The system
of claimb5, wherein said vehicle is for inhibiting

operation of apFigeits FoR EHEERTWE reR thASHIE 0B a7sTORRGREESTMR! Cl ai m
ia venrctre....BoBoc—

6, wherein sa

An apparatus has a detector for, when the operation of a
vehicle is started, determining whether a specific portable
wireless tolling storage medium is lcaded in an automatic toll
processing unit installed in the vehicle. A warning unit
produces a visual or auditory warning if the detector determines
thaﬁ'the specific tolling storage medium is not loaded. The
apparatus enables realization of a tolling system that preveats
incidents where a user neglects to load a tolling storage medium
into a ¢toll processing unit, <+thus ensuring @ normal toll

processing.

(Figure 6) REPLACEMENT -SHEET




inhibiting neans is for inhibiting operation of a 10 starter of said PO
vehicle: 8. The systemof claim1l, wherein said storage nediumis an IC

s :
s REPLAGEN

bf fcTarm 1, wherleiln sai d nopj f ySugstitutasiest s 4&thbﬁ'eﬂ895ng a

nk. ot ocknp9sy st em accow o claiml, wherein said

B[ furt her Fo ri ses @r ?suppl y nmonitoring nmeans for
of 25 r\guppl ¥ to said storage nedi um does

card and sa1
1, wherein
The system
vi sual warn
reader-writ
det er mi ni ng

4(90'3—%%!"@;

WO

ool
caucl

15 9. The systemof claim
n 10.

s an 1C card witer.
ns is for generating an audi bl e warni

N SHETe

not exceed 4

. predeterm ned vojtage. 12. The system according to claim 11,

wher ei n sai
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30 warning producing means for producing a warning if said power supply
noni toring neans,deferm that said | evel of power supply to said storage
nmedi um doe$ pat sexaes Ssiakd ‘)redeterm' ned vol tage. 35 13. Atoll
chargi ng sys eNPr+ST MY} first road-installed device for transmtting
first commgng to_a Vﬁm P 55| ng pr o>§ gat Substitute sheet 16 4 Oataber1998d
vehi cl e to|det & Rithe seir a storage 6 I's recelved by a tollT chargi ng
unit in Siﬂ; lvehicle; a.se¢ond road-installed device for transmtting a 5

second co nd to said vehiclle proxinate thereto to cause said toll
chargi ng unit

t o wi-te—+nfortati on

FIG. 4

Va-~

D. AMPout OFF ON OFF




concerning a toll in said storage unit; and notifying neans for notlfyhﬁg a
driver that said toll charging unit is not |oaded with said storage 10
-unit if said vehicle determnes that said toll charging unit is not | oaded
with said storage unit; wherein said first roaggdigt@ld ededleVi 86 Mag 2001
devrece—+n—ea—dtrecttronof—

_positioned before said second road-ipstalled
travel of vehicles so that said 15 vehicles receive said first command from

said first rd@d™nstall ed deV|ce before said vehlcles recei ve said second

command from sai d seconqdf % nstal | ed devi ce. 14. An apparatus
for checking | dadithd® §r§989a5%5teWmﬁﬁWHﬁlsﬁWﬂ which  information

regardi ng automati c sttaaddge prmeéssmng faray sberisgor edhfornmseiicbnappar at us
conpri si ng: g8fcLin FRY 4 f2A% “¥1ht BharBiRY! SRSEddL Fhgiehi cl e,
a storage medium reader-writer, provided in a
5 wvehicle, for performing vehicle toll charging
processing by writing information in said storage
medium and reading said information from said storage
medium;
operation start determining means for determining
10 whether said vehicle is in an operation started state;
l determining means for, when said operation start
~ determining means determines that said vehicle is in
said operation started state, determining whether said
storage medium reader-writer 1is loaded with said

storage medium; and
notifying means for notifying a driver that said

s
th

storage medium reader-writer is not loaded with said
storage medium if said determining means determines
that said storage medium reader-writer is not loaded

20 with said storage medium.

2. The system of claim 1, wherein said operation
start determining means determines whether an engine

of said vehicle has started.

3. The system of claim 1, wherein said operation
start determining means determines whether a signal
from an ignition key switch has been generated.

30 4. The system of «claim 1, wherein said
determining means 1is for determining whether said

storage medium specified for said vehicle is received

by said. .

35 5. The system of claim 1, wherein said notifying
" means comprises vehicle inhibiting means for
inhibiting a portion of said vehicle from operating

REPLACEMENT SHEET
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25 for performng automatic toll processing; operation start determ ning
means for determ ning whether said vehicle is in an operation started

- St at e,

starting of operation of said vehicle;
said operation start determ ning neans dete lms@f&ltteh% scai_dzgv hi Czl‘S s in
det ermi ni ng wﬁe%he+—sa+§§LC~9aL&3L_93;

"said operation started state,
reader-witer

base

for produci
that said |

wn

10

20

30

froman ignition key switch that is operated at

d on a signa
30 determ ni ng neans for, when

is loaded with said I Clgard; and | oad warni ng produci ng neans
an 35 auditory warning jf said determ ning neans determ nes

n
‘ég%‘ér%a%a‘él%‘%ewlﬂtlé}g ineans; defeamdngst khakj @ BsEogass. 17

medium is not received by said reader-writer.

6. The system of claim 5, wherein said vehicle

inhibiting means is for inhibiting operation of an

electrical system of said vehicle.

7. The system of claim 6, wherein said vehicle

inhibiting means is for 1inhibiting operation of a

starter of said vehicle.

8. The system of claim 1, wherein said storage

medium is an IC card and said reader-writer is an IC

card writer.

9. The system of claim 1, wherein said notifying

means is for generating an audible warning.

10. The system of claim 1, wherein said notifying

means is for generating a visual warning.

11. The system according to claim 1, wherein said

reader-writer further comprises power supply

monitoring means for determining whether a level of
power supply to said storage medium does not exceed a

predetermined voltage.

12. The system according to claim 11, wherein

said reader-writer further comprises low-voltage

warning producing means for producing a warning if
said power supply monitoring means determines that

said level of power supply to said storage medium does [~ mmme
not exceed said predetermined voltage. 0y
=
5] s
13. A toll charging system comprising: = f“ !
1 =
a first road-installed device for transmitting a4§§ - f !
first command to a vehicle passing proximate thereto %’ o I ;
a ™3
ua':‘- J
8C e
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15. A nethod of perform ng vehicle tol
determ ning whether a vehicle is in an operation 5 started state;

- determ ni ng whet her a storage nmedi um which stores infornmation

charging processing is |oaded in a processin

chargi ng, said nmethod conprising:

concer ni ng
uni t _when

vehicle toll g
said vehicle is in said operation started stailstigte sheet noZPfNangOo@dl

“driver in
processing unit when said determ ningéstep deternines that said storage

nmedi umis not |oaded in said processing unit;

tol |

i ;

said vehicle that

said storage nediumis not |oaded in said

and 15 processing a

char gecdycause | sgid nfehpate oboi desarudise owhgeheredaustardgeeadi ng sai d

5

10

20

30

335

I n sai
vehicle;

a second road-installed device for transmitting a
second command to said vehicle proximate thereto to

cause said toll charging unit to write information

concerning a toll in said storage unit; and
notifying means for notifying a driver that said
toll charging unit is not loaded with said storage

unit if said vehicle determines that said toll

charging unit is not loaded with said storage unit;

wherein said first road-installed device 1is

positioned before said second road-installed device in

a direction of travel of vehicles so that said

vehicles receive said first command from said first

road-installed device before said vehicles receive

said second command from said second road-installed

device.
14. An apparatus for checking Jloading of a
storage medium in which information regarding

automatic toll processing may be stored, said

apparatus comprising:
an IC card reader-writer,

for performing automatic toll processing;
operation start determining means for determining

whether said vehicle is in an operation started state,
based on a signal from an ignition key switch that is

operated at starting of operation of said vehicle;
when said operation start

provided in a vehicle,

determining means for,
determining means determines that said vehicle is in

said operation started state, determining whether said

IC card reader-writer- is loaded with said IC card; and

load warning producing means for producing an

auditory warning if said determining means determines
that said IC card reader-writer is not loaded with

said IC card.

* [ L M S *

informati Orhrflrtonﬁa'fjeééﬁfé?ﬂebggdd upLyhen Jg&ﬁr@et gLELNING sLep determ nes

that said storage nediumi s
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processing unit. 20 16. The nethod of claim 15, further conprising:
a storage nedi um check command froma road-installed device to said
. processing unit; wherein said determning step is performed 25

sendi ng

responsive to said sending step. 17. The nethod of claim 15, wherein said
notifying step includes inhibiting operati

LTy ' i nhi biti i ..a.portion n
“system of said vehicle. 30 18. The net hod 3%9§£3§ﬁ§43§f§h52%i@ﬂggbgé

is a starter of said vehicle. 17

10

20

.
po e

30

15. A method of performing vehicle toll charging,
said method comprising:

determining whether a vehicle is in an operation
started state;

determining whether a storage medium which stores
information concerning vehicle toll charging
processing is loaded in a processing unit when said
vehicle is in said operation started state;

notifying a driver in said wvehicle that said
storage medium is not loaded in said processing unit
when said determining step determines that said
storage medium is not loaded in said processing unit;
and

processing a toll charge by writing information
in said storage medium and reading said information
from said stdrage medium when said determining step

determines that said storage medium is lcaded in said

processing unit.

16. The method of claim 15, further comprising:
sending a storage medium check command from a

road-installed device to said processing unit;
wherein said determining step is performed

responsive to said sending step.

17. The method of claim 15, wherein said
notifying step includes inhibiting operation of a
portion of an electrical system of said vehicle.

18. The method of claim 17, wherein said portion

is a starter of said vehicle.
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