2 9 MAR 2005 DESCRI PTI ON MONI TORI NG SYSTEM FOR AUTOVATI C CHARGIm WUS
FOR VEH CLE TECHNI CAL FI ELD The present invention relates to a n r
system for an automatic charging apparatus for a vehicle which is nounted
on the vehicle and adapted to cal cul ate amobunts of noney to be charged to
the vehicle on the basis of at |east position information representing
position of the vehicle, as well as to the automatic chargi ng apparat us
itself and to a nonitor apparatus used in the nmonitoring system BACKGROUND
ART There has conventional |y begigkppswfig automatic charging system which
i ncl udes an automatic chargi ng apparatus which is nounted on a vehicle and
adapted to operate as follows. The apparatus obtains position information
representing position of the vehicle by use of, for exanple, GPS and on

the basis of the positi Omﬂbﬂﬂ?bﬁ}\f@\%\}%ﬁ*éﬁft erm nes) whet her the
ar ea. en e

vehicl e has entered a charge he vehicle is judged to have

entered the Ch%.?fél\@%'@g) g%émérﬂbﬁFgﬁfgtgh@éﬁzygmaﬁ e anount, and

subtracts the cal cl € anoun rom ancé of a prepaid card,
an IC card, or a like card, to thereby collect a toll or a like fee. In
such system an inportant factor is that the automatic charging apparatus

functi ﬁ'@m@%@ view of this, Japanese Patent Application Laid-Open
(kokai : = di scl oses a systemincluding an automatic 1 2 9 MAR
2005 char oi ng, aRRBLALURVERAH LRk 10 aGAAfofind bglEnf RAL 4N el ement or a

li ke elenment a specrlal pattern or®c i'gured to change the
fr €quehfomatic charging apparatus for a vehicie which is mounted on the vehicle

and adapted to calculate amounts of money to be charged to the vehicle on
the basis of at least position information representing position of the vehicle,
as well as to the automatic charging apparatus itself and to a monitor

 apparatus used in the monitoring system.

BACKGROUND ART

There has conventionally been known an automatic charging system
which includes an automatic charging apparatus which is mounted on a
vehicle and adapted to operate as follows. The apparatus obtains position
information representing position of the vehicle by use of, for example, GPS
and on the basis of the position information judges (determines) whether the
vehicle has entered a charged area. When the vehicle is judged to have
entered the charged area, the apparatus calculates a charge amount, and
subtracts th'e calculated charge amount from the balance of a prepaid card,
an IC card, or a like card, to thereby collect a toll or a like fee.

In such system, an important factor is that the automatic charging
apparatus function properly. In view of this, Japanese Patent Application

L.aid-Open (kokai) No. 11-306402 discloses a system including an automatic



or the like of a radio wave to be transmtted in a special patter a 50
communi cate to the outside the state of charging; and a nnnitorzagpgﬁ@tﬂ@
whi ch detects the blinking of the light emtting elenment, for exanple, and
judges on the basis of the detection result whether the automatic charging
apparatus functions properly. However, in the conventional system the
detection of the pattern of blinking of the light emtting elenent or the
detection of the frequency, for exanple, of the radio wave is perforned

whi | e tfieargfly SpSaratay Bbafiguhe! & &i%e hNghe ehfittgRaIemidhit ok bYlikhat a nor nal
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present invention acconplished 1™ order to cope w
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in a system nonitoring an automati c charging apparatus for a vehicle,
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and i ncludes charge-anount cal cul ati on ne for calculating anmount to be
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representing position o e v a nonitor apparatus disposed on

the or Gifcea Al 1AETRIRof theBBld RSl iiotAbr IHEadienRil Earghigr ol ng

appar a erein the automatic charging apparatus and t moni t or

appar a a?é]l%scfﬂﬂf:iiahg Epoa[gé}l communi cate with each other; the 2 2 MAR 2005
automatr ¢ charging apparatus includes transm ssion nmeans for transmtting,

to the outsi h ' Pakj | \ ¥ nt er nal
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example, of the radio wave is performed while the vehicle travels.
Therefore, there is a possibility that a normal automatic charging apparatus

is misidentified as an anomalous automatic charging apparatus of another

vehicle.

-DISCLOSURE OF THE INVENTION

The present invention has been accomplished in order to cope with
| ) the above-described problems, and one feature of the present invention
resides in a system for monitoring an automatic charging apparatus for a
vehicle, comprising an automatic charging apparatus which is mounted on
the vehicle and includes charge-amount calculation means for calculating
amount to be charged to the vehicle on the basis of at least position
information representing position of the vehicle; and a monitor apparatus
disposed on the ground and adapted to monitor a status of the automatic
charging apparatus, wherein the automatic charging apparatus and the

monitor apparatus are configured to communicate with each other; the



apparatus is in an anomal ous state, on the basis of inforrriatio? tgrmglﬁed
fromthe transm ssion nmeans of the automatic chargi ng apparatus only

the vehicle stays at a predeterm ned position. By virtue of this
configuration, the judgnent as to whether the automatic chargi ng apparatus
I's in an anonmal ous state is perfornmed on the basis of information which
represents the internal status of the autonmatic charging apparatus and is
transmtted fromthe transm ssion neans of the automatic charging

appar at fistophatic BRERind 8pBaRItGS TrAhAYS trahsHIISsiBh PREAIRS fBrteshdRRing,oN.

Therefore, the nonitor apparatus hardly msidentifies, as information of
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to the internal status of an automatic chargi ng apparatus of another
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per f orme _ s case, the anomaly judgment neans of the nonitor
appar atéﬁ;qgaﬁ%f Tiﬁbdryﬁhﬁﬁlaﬂf‘sssté?é‘,'&ﬂ -ébggigaaqnfd.l At tramanitder | udging
whet her "'t he vehicle has stopped at the predeterm ned position. The
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at the predetermn pos I's of the result of a judgnent as
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basis of information which represents the internal status of the automatic
charging apparatus and is transmitted from the transmission means of the
automatic charging apparatus only when the vehicle stays at the
predetermined position. Therefore, the monitor apparatus hardly
misidentifies, as information of an automatic charging apparatus to be
monitored, information corresponding to the internal status of an automatic
charging apparatus of another vehicle which is different from the vehicle on
which the automatic charging apparatus to be monitored is -mounted.

) Therefore, judgment as to presence/absence of anomaly in the automatic
charging apparatus can be performed reliably.

In this case, the anomaly judgment means of the monitor apparatus
preferably includes vehicle-stoppage judgment means for judging whether
the vehicle has stopped at the predetermined position. The
vehicle-stoppage judgment means may be means for analyzing an image of
the vehicle photographed by use of a camera (including a digital camera

and/or a video camera) to thereby judge whether the vehicle has stopped at

the predetermined position; means for transmitting a code to the automatic



transmi ssion of the code); or neans for detecting positional chapde HMARt2Eh
vehicl e by use of an ultrasonic sensor or the like to thereby judge whet her
the vehicle has stopped at the predeterm ned position. In this case,
preferably, the transm ssion neans of the automatic charging apparatus is
configured to receive predetermned information transmtted fromthe

noni tor apparatus and transmt to the nonitor apparatus information which
relates to the result of calculation performed on the basis of the
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apparatus information which relates to the result of calculation performed on
the basis of the received information and serves as information representing
the internal status of the automatic charging apparatus; and the anomaly
judgment means of the monitor apparatus is configured to transmit the
predetermined information to the automatic chargjing apparatus, receive the
information transmitted from the transmission means of the automatic
charging apparatus and relating to the result of the calculation, and judge
whether the automatic charging apparatus is in an anomalous state on the
_basis of the received information relating to the result of the calculation.
Since monitoring is performed while the vehicle is in a stopped state,

it becomes possible to cause the automatic charging apparatus to perform
complex calcuiation which requires a relatively long caiculation time, and
judge whether the automatic charging apparatus is in an anomalous state on
the basis of the result of the calculation. Therefore, accuracy of the

judgment as to presence/absence of anomaly can be improved further.

Moreover, since the predetermined information which is transmitted from the



calculation is difficult to be perfornmed for new information. In this case
preferably, the charge-amount cal cul ation neans of the automatig ShMARiE
apparatus is configured to cal cul ate the above-descri bed charge anount on
t he basis of pseudo position information transmtted from the nonitor
apparatus and representing position of the vehicle; the transm ssion neans
of the automatic charging apparatus is configured to transmt to the
nonitor apparatus information which relates to the result of calculation
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transmit to the monitor apparatus information which relates to the result of
calculation of the charge amount performed on the basis of the pseudo
position information and serves as information representing the internal
status of the automatic charging apparatus; and the anomaly judgment
means of the monitor apparatus is configured to transmit the pseudo
position information to the automatic charging épparatus, receive the
information transmitted from the transmission means of the automatic

) charging apparatus and relating to the result of the calculation, and judge
whether tﬁe automatic charging apparatus is in an anomalous state on the
basis of the received information relating to the result of the calculation.

Since monitoring is performed while the vehicle is in a stopped state,

the judgment as to whether the automatic charging apparatus is in an
anomalous state can be performed on the basis of the result of a judgment
as to whether the automatic charging apparatus properly performs

charge-amount calculation, which requires a relatively long calcuiation time

and is the most important function of the automatic charging apparatus.



apparatus is altered, correct calculation becones difficult to performfor
new pseudo position information. Another feature of the presen 9 ridkht208h
resides in a systemfor nonitoring an automatic charging apparatus for a

vehi cl e, conprising an automatic chargi ng apparatus which is nounted on

t he vehicle and includes charge-anount cal cul ati on neans for cal cul ating

anount to be charged to the vehicle on the basis of at |east position

i nformation representing position of the vehicle; and a nonitor apparatus
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t he aut'or charging apparatus and relating to the result of the
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the pseldP LR SIREANHSEGER Hh&hWirdhIéating amount to be charged to
the vehicle on the basis of at least position information representing position
of the vehicle; and a monitor apparatus disposed on the ground and adapted
to monitor a status of the automatic charging apparatus, wherein the
automatic charging apparatus and the monitor apparatus are configured to
communicate with each other; the charge~amoqnt calculation means of the
automatic charging apparatus receives pseudo position information
transmitted from the monitor apparatus and representing position of the
. ) vehicle, calculates the above-described charge amount on the basis of the
received pseudo position information, and transmits to the monitor
apparatus information which re!afes to the result of the calculation; and the
anomaly judgment means of the monitor apparatus transmits the pseudo
position information to the automatic charging apparatus, receives the
information transmitted from the automatic charging apparatus and relating
to the result of the calculation, and judges whether the automatic charging

apparatus is in an anomalous state on the basis of the received information

relating to the result of the calculation.



transmtted fromthe nonitor apparatus and represents position gf tﬁ R 5
vehicle, and transmts to the nonitor apparatus information reggr%i 8 t%@
calculation result. Subsequently, on the basis of the information
transmtted fromthe automati c chargi ng apparatus and relating to the
result of the calculation, the nonitor apparatus judges whether the
automatic charging apparatus is in an anonal ous state. As a result, it is
possible to judge whether the automatic chargi ng apparatus is in an

anomal ous st aFnebhri]s egsé,flﬁel}ﬁﬁhﬁoPép%Ql%tﬂ@iﬁ;éh%rrﬁfs @ thédaiBRiatRS t 0 whet her
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judge whether the automatic charging apparatus is in an anomalous state,

on the basis of the result of a judgment as to whether the automatic

charging apparatus properly performs charge-amount calculation, which is

the most important function of the automatic charging apparatus. Further,

since the pseudo information which is transmitted from the monitor

apparatus to the automatic charging apparatus can be changed, an

anomalous state of the automatic charging apparatus caused by altering of

the automatic charging apparatus can be detected more accurately,

because when the automatic charging apparatus is altered, correct

calculation becomes difficult to perform for new pseudo information. .

In this case, the anomaly judgment means is preferably configured

to judge that the automatic charging apparatus is in an anomalous state

when the anomaly judgment means does not receive the information

transmitted from the automatic charging apparatus and relating to the result

of the calculation, before a predetermined period of time elapses after

transmission of pseudo position information representing position of the



the automatic charging apparatus and relating to the result of theg MAR 200
cal cul ation, before a predeterm ned period of tinme el apses after 3
transm ssion of pseudo position information representing position of the
vehicle. In each of the above-described cases, the nonitor apparatus
preferably includes report neans for reporting information regarding the
vehicle to the outside when the nonitor apparatus judges that that the
automati c charging apparatus is in an anonal ous state. Since this

confi gugaiibn enabl es the managenment center or the like to identify a
vehi cl e whose automatic chargi ng apparatus is in an anonmal ous state, such

vehi cl es can Pge HRRIESIEIFibR dCHHTgRATGT i Bfd@Ive, BebBlsé Ré Ur es of the

present invention reside In the adtomatic charging apparatus and the
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char gi ng appar e accor to the present invention. FIG
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preferably includes report means for reporting information regarding the
vehicle to the outside when the monitor apparatus judges that that the
automatic charging apparatus is in an anomalous state.
Since this configuration enabies the management center or the like
to identify a vehicle whose automatic charging apparatus is in an anomalous
state, such vehicles can be managed in a centralized manner.
Other features of the present invention reside in the automatic
charging apparatus and the monitor apparatus which constitute the
above-described system.
One embodiment of the monitoring system for an automatic charging

apparatus for a vehicle according to the present invention will be described

with reference to the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a conceptual view showing the entirety of a monitor system
for an automatic charging apparatus for a vehicle according to the present

invention.

FIG. 2 is a block diagram showing the configuration of the automatic



monitored. FIG 5 is a flowhart showing a charge processing rout] fle MAR 200°
(progran) executed by the CPU of the automatic charging apparatus shown in
FIG 2. FIG 6 is a diagramused for describing a nmethod for specifying a
charged area. FIG 7 is a flowhart showing a routine (program executed by
the CPU of the nonitor apparatus shown in FIG 3. FIG 8 is a flowhart
showi ng a diagnosis calculation start routine (program executed by the
CPU of the automatic charging apparatus showmm in FIG 2. FIG 9 is a

f I owchaghagfiRyiapPafatu8SHdwi IRPRI $Si on routine (program executed by the
CPU of the automatic chargi ng apparatus shown in FIG 2. BEST MODE FOR

CARRYI NG OUT FE; 3 WENIb R dRamish whoBcerigthatib o BloWidistorhe ent i re

configuration system tor nonitoring an aultonmatic chargi ng apparat us

for a vga'g,laqusgﬁg%qhqgg_ol.an enbodi ment of the present invention. The
noni t or sestem I ncl udes an automati c chargi ng apparatus nounted on each

vehicle (an o VAN §lhaglidsAbiig iHE pasifiBRAF RllafdiPBERbeEn % di sposed at

an appropriate location"(e.g., agas station or a repair shop) on the
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ina9 communi e manner. own Imn
aut omat b6 .a8algi ng apparatus 10 is mainly conposed of a m croconputer 11.
The microconputer 11 includes a CPU 11a, ROM 11b, RAM 1lc, and an
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Wi T bedestdd BGdnb BP0 ofhk! futHRIdle charging apparatus shown in FIG. 2.
FIG. 6 is a diagram used for describing a method for specifying a
charged area.
FIG. 7 is a flowchart showing a routine (program) executed by the
CPU of the monitor apparatus shown in FIG. 3.
FIG. 8 is a flowchart showing a diagnosis calculation start routine
(program) executed by the CPU of the automatic charging apparatus shown
in FIG. 2.

FIG. 9 is a flowchart showing a result transmission routine (program)

executed by the CPU of the automatic charging apparatus shown in FIG. 2.

BEST MODE FOR CARRYING OUT THE INVENTION

FIG. 1 is a conceptual view showing the entire configuration of a
system for monitoring an automatic charging apparatus for a vehicle
according to an embodiment of the present invention. The monitor system
includes an automatic charging apparatus mounted on each vehicle (an
on-vehicle apparatus) 10; a monitor apparatus 20 disposed at an
appropriate location (e.g., a gas station or a repair shop) on the ground; and

a management center 30 connected to the monitor apparatus 20 in a



the data storage function of the RAM 11 c. The automatic chargi ng @pWAR I
10 includes a GPS apparatus 12, a comrunication apparatus 13, a display
apparatus 14, a sound apparatus 15, an external nenory 16 such as a hard
disk drive, and a read/wite apparatus 17, which are connected to the

I nput/out put interface 11d in such a manner as to enabl e exchange of
signals with the mcroconputer 11. The GPS apparatus 12 is connected to an
antenna 12a for receiving GPS signals fromGPS satellites 41, 42, and 43

shown i gohihfanidatablienfdrperapparatus 12 specifies the position of the
vehicle on the basis of the GPS signals which are received by the antenna
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apparatus 12 transmts to the m croconputer a (vehicle position
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the vehicle position is ermned by longitude x and latitude y. The
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di spl a%rélﬁﬁﬁejss%béd afmbﬁbw1'bDm&g%ﬂﬁﬁé%éér'cleibeamatbﬂswﬁu@hgp@ si gnal

fromthe m croconputer he sound apparatus 15 is connected™0 2 9 MAR

2005 tQna £R53 L5anansh b e R 10 generate necessary sound in
accordance Wltﬁ&gﬁ ingtruct?on ﬁ%mthe m croconputer 11. The external

memory 16 is T‘h‘é@ﬁ’t%frgartﬂzf cﬁarﬁﬁ{d‘ég?bé!‘atgéimﬁncmeseé GPs ?Egaiﬁué-dm?t ed to

supply necessary informatio a, program etc.) to m croconputer 11

) The opd] SToRRFSIRIY abARRIRAOER, ASPRYHIATERR, By s20nd el on Trom
15, an external memory 16 such as a hard disk drive, and a read/write
apparatus 17, which are connected to the input/output interface 11d in such
a manner as to enable exchange of signals with the microcomputer 11.

The GPS apparatus 12 is connected to an antenna 12a for receiving
GPS signals from GPS satellites 41, 42, and 43 shown in FIG. 1. The GPS
apparatus 12 specifies the position of the vehicle on the basis of the GPS
signals which are received by the antenna 12a at predetermined intervals
(e.g., 1sec). Subsequently, the GPS apparatus 12 transmits to the
microcomputer 11 data (vehicle position information) representing the
thus-specified vehicle position. Notably, the vehicle position is determined
by longitude x and latitude y.

The communication apparatus 13 is connected to an antenna 13a for
ground waves and adapted to receive signals from the center 30 shown in
FIG. 1, and exchanges information with the monitor apparatus 20 by means
of radio. The display apparatus 14 includes an unillustrated display and is

adapted to display necessary information in accordance with an instruction

signal from the microcomputer 11. The sound apparatus 15 is connected

10



m croconputer 11, the read/wite apparatus 17 reads necessary igfgrp@%iﬂm
such as bal ance information, froma prepaid card 18, which is i 50
the read/wite apparatus 17, and wites necessary information to the
prepaid card 18. Notably, instead of the prepaid card 18, an information
recording nediumwhich is readable and witable, such as an I C card, may
be used. As shown in FIG 3, the nonitor apparatus 20 is mainly conposed of
a mcroconputer 21. The mcroconputer 21 includes a CPU 21a, ROM 21b, RAM

2lc, ang, a%ﬂe@.lwtrhgatw:sléua?éaqs gehératehhddbsbgy 600Rgai €d with one
anot her via a bus. The a executes a program (routine) stored in the

ROM Zlbacdﬁ}ﬁgﬂcl‘é‘\ﬂn{h 86 iNGRSEt PR oh P mickBLb@pgdyl t he data storage

function of e RAM 21c. The nonitor apparatus 20 further includes a

communi Cat'O”Thé‘%Sl aphettory16' b Mbosad i e Rér dik eiiier WD, eremory 24

such as a hard rive d a conmuni cation circuit 25 f
communi gad {gd4h AREBEBAYy iRRHRItioRdBRYrdgParil Stc Jto tmese devi ces
and ci rcﬁl?t are ttergjonne(!)tldg% to t |Input/out put |\rllﬁt]rgrgf ace 215(; in such a

ranner. .%fcrbeoﬁ@%?éren ananaoRs ﬁécésl.s%w ﬁoﬂhéﬁoﬁh‘?a@béfd&?ﬁ&ﬁmﬁhnﬂ- The

conmmuni cat1 on apparatus 22 1s connected to an antenna 22a for ground waves

and adaRkfdchich HOMME ERILE 1t h lh%c@hﬂé’rﬁ@mh‘iﬁﬂ%&ét%s fRgpathat us 10. I n

accordance W th an instructi on fromt m croconputer 11 2 9 MAR 2005 21,

the digj, %&ﬁgﬁfér?@tﬁstrsaa &ai@swf@a Heeéwrgmmnam ect) and

transmtst e data tot m'cr oconput er 1 The anhtenna 22a of the

communi 2 i
h £0baRARE tgﬁt&ﬁn?é?%ﬁ *fPorH'agp.te;Ja.&eHPd 382 hitPisdhseRedintont thin a

hood 20 e top of a post 20a provided adjacent to the

o b e AR LS
card 18. Notably, instead of the prepaid card 18, an information recording
medium which is readable and writable, such as an IC card, méy be used.

As shown in FIG. 3, the monitor apparatus 20 is mainly composed of
a microcomputer 21. The microcomputer 21 includes a CPU 21a, ROM
21b, RAM 21c¢, and an input/output interface 21d, which are connected with
one another via a bus. The CPU 21a executes a program (routine) stored
in the ROM 21b, which will be described later, while using the data storage
function of th‘e RAM 21c.

The monitor apparatus 20 further includes a communication
apparatus 22, a digital camera 23, an extefnal memory 24 such as a hard
disk drive, and a communication circuit 25 for communicating with the
management center 30 shown in FIG. 1. These devices and circuit are
connected to the inputloufput interface 21d in such a manner as to enable
exchange of signals with the microcomputer 21.

The communication apparatus 22 is connected to an antenna 22a for

ground waves and adapted to communicate with the automatic charging

apparatus 10. In accordance with an instruction from the microcomputer

11



information (data, program etc.) to the mcroconputer 21 and stpresMAR 2005
necessary information in accordance with an instruction fromthe CPU 21 a.
Next, operation of the nonitor systemfor the automatic chargi ng apparatus
havi ng t he above-descri bed configuration will be described. First, charge
processi ng which the automati c charging apparatus 10 perforns in an
ordinary state will be described. In response to insertion of the prepaid
card 18 into the read/wite apparatus 17, the CPU l1lla starts the charge

pr ocessp NGhedigitaecsthefd 28 fétchekdMatieCdata Qegtfhat@@lﬁwfsr@m%{'édﬁ erval s.
After having proceeded to step 505, the U 11 a judges whet her the val ue

of a flg trah8mifd theliffagertiata ©fthelMRrbéAaphtdr2 1T Thaiatkenmd 228" in an
ordinary state, but is changed to "1" by means of a diagnosis cal culation

start refuhbtomMiincatitn ApPaaties Shi R8s digiR cameNa S Hidalsposed this case,
the result of the judgnment in step 505 becones "Yes," and in step 510 the

CPU 11ayighhal RSc@2BL aRaciid idthe'Rp & & pﬁ&??b%{g@ovi@@@iéde@eﬁt"tbothEﬁt i on)
fromthe GPS apparatus 12. Subsequently, the U 1la proceeds to step 515

and detgspiidiespParafiis 26Nhs 3hed A afRébxtdinghhfdinbRe2xghicle is

present, fromthe position information obtained fromthe GPS apparatus 12

and | niconiBsdeniof & aicha disk afiv! eh et MaridPadaRtetiQcl ARy vidReYsand | ati tude

y which is stored in the external nenory 16 and used for specifying each

area. AfohaNBn! Bated rodrdiRefIPR feidoceipltélf 2Rahd dlgfedied by means of
a plurality of points, €ach specified by longitude x and latitude y. For

exanpl gecas nférntiidPCadborbiaHEe R4S indiAlctios A&® thel CPY pgaval ues of
| ongitude x and latitude y: (x1, y1), (x2, y2), (0, y3), and (x4, y4).

) Next, after hathataibh otae rotdsystom fotndBlidrhafic chdaging whet her a
my data set (data of pseudo "position information) has
apparatus having the above-described configuration will be described.
First, charge processing which the automatic charging apparatus 10
performs in an ordinary state will be described.
In response to insertion of the prepaid card 18 into the read/write
apparatus 17, the CPU 11a starts the charge processing routine of FIG. 5
from step 500 at predetermined intervals. After having proceeded to step
505, the CPU 11a judges whether the value of a flag F is "0." The vaiue of
the flag F is maintained at "0" in an ordinary state, but is changed to "1" by
| ) means of a diagnosis calculation start routine, which will be described later.
Accordingly, in this case, the result of the judgment in step 505 becomes
"Yes," and in step 510 the CPU 11a obtains position of the vehicle (vehicle
position information) from the GPS apparatus 12.
Subsequently, the CPU 11a proceeds to step 515 and determines a
present area (charged area) in which the vehicle is present, from the
position information obtained from the GPS apparatus 12 and information

(area information) in relation to longitude x and latitude y which is stored in

the external memory 16 and used for specifying each area. As shown in

12



been used in the above-described step 515. Since dumy data areZdat #ARW)Eh
are transmtted fromthe nonitor apparatus during nonitoring (which wll
be described later), the first dummy data set has not yet been used at

this point intime. Accordingly, the result of the judgnment in step 520
beconmes "No," and the CPU Il a proceeds to step 525. In step 525,the CPU 11
a judges whether the present area in which the vehicle is present differs
fromthe area in which the vehicle was present when the present routine

was | ask|®es fadredredNeciefine bfhﬁ@érﬁs bBa pluniatityedf poinesy exdvdr spstifieda as t he

result of traveling, the result of the judgnent in step 525 becones "Yes,"

and t hepy fIpidithidea BhEISEHB!R SF@peﬁeﬁﬂpld,raraae:pfsﬁa@ﬁnémmeu poiatper f or ns
entry charge processing on the basis of the fact that the vehicle has

ent er edh4ifg tRE Yo IfsWing vae&s b ftlditidetbhan@ustamatie (ehay Bi (e, gipar at us 10
stores in the external nenory 16 entry charge information shown in Table

1. The @Bt y¥) deppae yyyf ormation includes a charge anmount for each of
conbi nati ons 'of Information items, including entered area, time zone, and

vehi cl e type NisiiZafter Ralding prfcBBdedRsistep 500MERCCPU Tha jGlYkd 1 a det ernmines
a charge anount wth reférence to data corresponding to the information

i tems afhdther BrMSEBLMh| dRta86t diRa GF'pPsesnesbdigor idbefatidhphagt i on, and
stores the determ ned tharge amobunt in the RAM 11 c. Wen the vehicle has

- not  entRdRtused HMHES aBode MABcAROS std598d BiRde duhfmy Rith tar@ldatée j udgnent
In step 525 becones "No," and the U 1la proceeds to step 540. Table 1
Ent er eduHitH@ré hshhittad from the monitor apparatus during monitoring (which

will be described later), the first dummy data set has not yet been used at

this point in time. Accordingly, the result of the judgment in step 520

becomes "No," and the CPU 11a proceeds to step 525. In step 525, the

CPU 11a judges whether the present area in which the vehicle is present

differs from the area in which the vehicle was present when the present

routine was Iaét performed.

When the vehicle has entered a new charged area as the result of

traveling, the result of the judgment in step 525 becomes "Yes," and thé

CPU 11a proceeds to step 530. In step 530, the CPU 11a performs entry

charge; processing on the basis of the fact that the vehicle has entered the

new area. Specifically, the automatic charging apparatus 10 stores in the

external memory 16 entry charge information shown in Table 1.  The entry

charge information-includes a charge amount for each of combinations of

information items, including entered area, time zone, and vehicle type (size;

e.g., large, medium, compact). The CPU 11a determines a charge amount

with reference to data corresponding to the information items at the present

time and the corresponding charge information, and stores the determined

charge amount in the RAM 11c. When the vehicle has not entered a new

13



" ui:uu u9:uu 17:00 areaType- 07:00- 09:00- 17:00- 19:00 Smal | 1%?/%2
yenl00 yenl00 yen Area AMedi uni50 yen300 yenl50 yenl50 yen Lar ge200 g)[y

yen200 yen200 yen Entered Tine zone 19:00 07:00 09:00 17:00 areaType-
07:00- 09:00- 17:00- 19:00 Small 150 yen200 yenl100 yenl00 yen Area

BMedi uml50 yen300 yen200 yenl50 en Large200 yen400 yen200 yenl50 yen
Subsequently, in step 540, the CPU 11 a judges whether an in-area travel
distance is greater than a predeterm ned reference value A. The in-area

travel g@halquirgrdss thdeed @i af tHl RidyReentiindltep BOSURIHOPhEs MRS, "ty e d

continuously within the sanme area. The in-area travel distance is

cal cul apgd) qAatiBcbads fo 8fed Hgoabove-descri bed vehicle position information
and by nmeans of an unillustrated routine perforned by the CPU 1la. \Wen the
vehi cl e has travel ed over a distance greater than the predeterm ned
distance A wthin the sane area, the result of the judgnment in step 540
becomesTa¥Rs1" and the CPU 11 a proceeds to step 545. In step 545, the CPU

1l a pe 'f_n'r nE _pr n(‘(:'fqi ng for ‘(‘nh.:-)“r_\gi ng in_accor dar("& ’\‘/\fi"r h —
Entered Time zone | 19:00 07:00 056:00 17.00
area Type - 07:00 - 09:00 -17:00 - 19:00

Small 100 yen 200 yen 100 yen 100 yen
Area A Medium 150 yen 300 yen 150 yen 150 yen
Large 200 yen 400 yen 200 yen 200 yen
Entered Time zone | 19:00 07:00 09:00 17:00
area Type - 07:00 - 09:00 -17:00 - 19:00
Small 160 yen 200 yen 100 yen 100 yen
Area B Medium 150 yen 300 yen 200 yen 150 yen
Large 200 yen 400 yen 200 yen 150 yen

Subsequently, in step 540, the CPU 11a judges whether an in-area
travel distance is greater than a predetermined reference value A. The
in-area travel distance is the total distance that the vehicie has traveled
continuously within the same area. The in-area travel distance is
calculated on the basis of the above-described vehicle position information
and by means of an unillustrated rouﬁne performed by the CPU 11a.

When the vehicle has traveled over a distance greater than the
predetermined distance A within the same area, the result of the judgment in
step 540 becomes "Yes,” and the CPU 11a proceeds to step 545. In step
545, the CPU 11a performs processing for charging in accordance with
distance (distance charge). Specifically, the automatic charging apparatus
10 stores in the external memory 16 unit-distance charge information

shown in Table 2. The unit-distance charge information includes a charge

14



di stance (distance charge). Specifically, the automatic chargi ng2 agpﬂ%%tzﬂ%
10 stores in the external nenory 16 unit-distance charge informati on shown
in Table 2. The unit-di stance charge information includes a charge 14 2 9

MAR 2005 anmount per unit distance for each of conbinations of information
and

items, including area in which the vehicle is present, tine zone,
vehicle type (size; e.g., large, nmedium conpact). The CPU 1la determ nes
a charge anmount with reference to data corresponding to the information

i tems ajmolat pBF adRMHisfandB faNdatinef eonbRsasHYE BPinteYnatibre

itape charge
the RAM 11 c.

information, and stores the determ ned charge anount in

the vehneg|Rlilare®in WhitelROvéhisle i8 ESEANBMOEERE Sand DBRIdE Bpe
predeterm ned distance A within the sane area, the result of ‘the judgment
in  sterjRAR HEIaERS md¥um, 2Bfhpgdr®). CPrhd EPPHacssste et §Rhapge Table 2

I nf or mati on enContents of information Charged areaArea A LargeMedi unnal |

Char ge/dhmauktiith TeRIrbREE S Hatd CBFrESpSAAINGRD tHeInformatidh: iferE8hitIn&n0. 5 knD. 5
knmkm Ti me zone: 500 yen450 yen300 yen250 yen200 yenl1l50 yen 07:00 -

ESeﬁpﬁnlé%%é’@BﬁQderﬁ!ﬁéerﬂie&@%dée
00 yen350 yen200 yenl00 ye

Time z
zone:

100 yen50 yen

eYiRfbrin:
9: 00 -

stores the determined charge amount in the RAM 11c.

When the vehicle has not traveled over a distance greater than the

predetermined distance A within the same area, the result of the judgment in

step 540 becomes "No,” and the CPU 11a proceeds to step 550.

Table 2
Information item Conients of information
Charged area Area A
Large Medium Small
Charge/0.5 km First After First After First After 0.5
0.5km [(0.5km |05km j0.5km |0.5km |km
Time zone:
07:00 - 09:00 500 yen | 450 yen | 300 yen | 250 yen | 200 yen | 150 yen
Time zone:
17:00 - 19-:00 500 yen | 450 yen | 300 yen | 250 yen | 200 yen | 150 yen
Time zone:
19:00 - 07:00 400 yen | 350 yen | 200 yen | 100 yen | 100 yen | 50 yen

In step 650, the CPU 11a judges whether the value of the flag F is

II1 -Il

As described before, since the value of the flag F is maintained at "0,"

the resutt of the judgment in step 550 becomes "No," and the CPU 11a

proceeds to step 555.

In step 655, the CPU 11a subtracts from the

balance of the inserted prepaid card 18 the charge amount which has been

determined in the above-described steps 530 and 545 and stored in the

RAM 11c, to thereby determine a new balance of the prepaid card 18.

Subsequently, the CPU 11a overwrites the old balance of the prepaid card

15
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In step 550, the CPU 1lla judges whether the value of the flag F % @s
descri bed before, since the value of the flag F is maintained 1 6 é@g
to step 555. In step 555, the CPU l1lla subtracts fromthe bal ance of t he

i nserted prepaid card 18 the charge anbunt which has been determ ned in

t he above-descri bed steps 530 and 545 and stored in the RAM 1llc, to

t hereby determ ne a new bal ance of the prepaid card 18. Subsequently, the
CPU 11 a overwwites the ol d bal ance of the prepaid card 15 7 9 MAR 2005 18

with thes th@'h@é@a%d‘aeafﬁ]éan BetHeSRY lifeaPRAN 17

Subsequently, oceeds to step 560 so as to store t he present

ar ea d%@aggc@flﬁ%g tﬁ&efﬂfﬁgs ﬁga&ga@%ﬂ Pe&%’ﬁ@%é ad StoPs % Brssdtitca to be

used for ca fon O roceeds to step so as to

end %8Qro%ggﬂﬁmeﬁ%itﬂ§'a duel§d r%%gs%@tﬁ%pg&@ﬁ@%‘?éégg%e' S

per f or me e opérations o apparatus during t

cour se @loq APALIANL bP @ HEQEC Rl 8L SICAPeicn ses 10 A8 1) ch descri bed

erence hows "a r u I ne e e CPU 21a of

e T PhSARLIS 1.5 ARSHEF O ABE POSR s
1 e N U SORAS S BB b e o %
%g?esﬁﬁ%ﬁgﬁh% agtgg'iﬁes %‘%e'?&gﬁgg ?@Peﬁﬂtﬁé dQ opped“g{ oge]elci)e(gdt o step
o 4 O R I PORE Dl BN 2t of g s
o o0 BN 2 A RN ?%@r%rﬁé;ae o o
comuni ¢ 8N g ARAG AR s How F8Mtirés eIQSuFeHWtHéOéPU P92 BRAnEE

automatic charging apparatus 10 at predetermined intervals.

At a predetermined timing, the CPU 21a of the monitor apparatus 20

starts the processing of FIG. 7 from step 700 thereof. After having

proceeded to step 705, the CPU 21a judges whether the vehicle has

stopped at a fixed position (within a predetermined area), through analysis

of image data transmitted from the digital camera 23. The term "fixed

position” refers to an area in which the automatic charging apparatus 10 and

the monitor apparatus 20 can exchange information with high reliability via

their communication apparatuses 13 and 22. The fixed position may be

defined as an area in which necessary images (of the vehicle, license plate,

‘driver's seat, etc.) can be photographed by use of the digital camera 23.

Notably, the processing in step 705 constitutes vehicle-stoppage judgment

means for judging whether the vehicle has stopped at the predetermined

position.

When the result of the judgment in step 705 is "No,” the CPU 21a

proceeds to step 795 so as to end the present routine. Subsequently, the

16



defined as an area in which necessary imges (of the vehicle, &lq: ngg X
plate, driver's seat, etc.) can be photographed by use of thetd aﬂ 12005
canera 23. Notably, the processing in step 705 constitutes

vehi cl e- st oppage judgnent neans for judgi ng whether the vehicle has
stopped at the predetermined position. Wien the result of the judgnent in
step 705 is "No," the CPU 2la proceeds to step 795 so as to end the
present routine. Subsequently, the 16 2 9 MAR 2005 processing in step 705

| s exeqyheds&ngliv stéde 08 iQre%@%h%’cga\g@rg thRéE l20skeRbterklifBd EE?BEE‘O?- Thus, the

e
CPU 21a nonitol's whet her the ve as stopped at th | xed position.

e e, iflnd SIASSINTEITARAL LIPS £ fdrlkPs SRS Aalvehige fased posi tion, — as

shown in 4, and t e automati c charging apparatus 10 functions
proper | ' : ) esult of the judgnment in step 705 becones
"Yes," %%%éﬁg%ﬁg%gpg%ggﬁéds to step 710 so as to transmt a policing

es, 1 and : . pol i ¢
subsequent s\org b asitALg sRst HRARIAE AL BB TeB REFE 1T ' C) gnal
has begj R }Sﬂe@éra%aqh%%@ﬁtbﬁqa&i&a&%ram%@t@é%mﬂd}ﬁ; a 5

second per ubsequent to transm ssion I Cl ng code anwhi | e,

every Lrife .prFrfifhti&E%Qeﬁﬁﬂfgﬂ%ﬂﬁeﬁﬂ&@mﬁl&ﬁgﬁ%ﬁ ?dbebeébznjf-ﬂgél a of the

aut omat’i ¢” chdr gi ng "appara executes t aghosi s ul ation start
| udges et red e CPL 1o WS ERAPRoR PRI SGia g Aol ot e
_...) Wnen t Fode da i Rufbinghe XM ding Sharal 1 By inPafE OF PR LT oceeds
code | BUPhEiehe 7R o] 220, RRECPU S h) Al Yhel aflesporieen & polieing
sighal has been received from the automatic charging apparatus 10 within a
5 second period subsequent to transmission of the policing code.
Meanwhile, every time a predetermined period of time elapses, the
CPU 11a of the automatic charging apparatus 10 executes the diagnosis
calcuiation start routine shown in FIG. 8 from step 800 thereof. In step 805,
the CUP 11a judges whether a policing code has been received. When the
result of the judgment in step 805 becomes "Yes," the CPU 11a proceeds to
step 810. When the result of the judgment in step 805 is "No," the CPU
11a proceeds to step 895 so as to end the present routine. Accordingly,
when a policing code is transmitted from the monttor apparatus 20, the
result of the judgment in step 805 is "Yes,"” and the CPU 11a proceeds to
step 810. In step 810, the CPU 11a immediately transmits a response
signal to the monitor apparatus 20 (within 5 seconds after transmission of
the policing code). The response signal includes a special code indicating
reception of a policing code, and an ID code allotied to each automatic

charging apparatus 10 (specification information peculiar to the individual

automatic charging apparatus 10).
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result of the judgnent in step 805 is "Yes," and the CPU 1lla proc;zeegdgw?ozuai
the CPU 1la imedi ately transmts a response

step 810.

In step 810,

to the nonitor apparatus 20 (within 5 seconds after transm ssion of

policing code).
reception of a policing code,

| ongi t ude X,

suppl er@&éﬁﬁf

Mont hDat eHr

08301404 0048%4a18 -0 (fd
0830140102135- 30- 00. 013

latitude v,

The response signal

'S,

» 88cf)

iR i

0

ext er nal

the first or

menor'y

i

i ncl udes a speci al
and an I D code allotted to each automatic

chargi ng apparatus 10 (specification information peculiar to the individual
automati ¢ chargi ng apparatus 10).
of the judgmeas al esaitethe! rES U offthe judgPReeEStep 725 of FABJ 7 ORRAS 21 a of
the nonitor apparatus 20 proceeds to step 725.

| mredi atyedy/ Bh@MREGRU WY Bl mohftof ABpAKGERDI S0
The dummy data are stored in the

appar at jsstéf wgth@%m@@nmggﬁtgﬁmnﬁyﬁ Hdmrapbatafdidd me (unit: see),

supp! enRitbATaticl HAGIFRY AfParafud 1! NCtHedGSmmY AT 57 dFed § tHendi cati ng

whet her each dunmy™data set
i

FASHEE O i oS 28 S

Q&%ﬁ]dé)ﬁqﬁﬂs

0 0830140103

17 2 9 MAR 2005 As a result,

24 o

i nformati on.

| ast

In step 725,
@Béﬂ?&

data set.

dakahetlrbin Pable 3,Tabl e 3
[ I'ongi t ude)

lains 80
0-00. 0

code indicating

the CPU 21 a

Hegtappasat us 10.
t he nonitor

In this case,

The

Rnfranp0- 00. 50
5-00- 01. 50

083014G4f5tdh3tion0- 4R tRRIuLRD 1RE s¥Bplementary information (S.1.)includes

information for indicéting whether each dummy data set is the first or last

data set. The supplementary information is added to relevant data sets
only.
Table 3
Month | Date | Hr | Min | Sec | Position Position (latitude) | S.I.
(longitude)
08 30 14 {01 [00 |135-30-00.00 |35-00-00.00 First
08 30 14 (061 (01 135-30-00.01 | 35-00-00.50
08 30 14 [01 |02 {135-30-00.01 |35-00-01.00
08 30 14 (01 {03 | 135-30-00.01 |35-00-01.50
08 30 14 |01 |04 | 135-30-00.00 [35-00-02.00
08 30 14 [05 |10 |135-30-01.00 |35-00-16.01
08 30 14 |05 |11 135-30-01.01 | 35-00-16.44
08 30 14 {05 (12 | 135-30-01.01 [ 35-00-16.98
08 30 14 105 |13 | 135-30-01.01 | 35-00-17.50
08 30 14 105 |14 |135-30-01.00 |35-00-17.98
08 30 14 (05 |15 |135-30-01.00 |35-00-18.40
08 30 14 (05 |16 {135-30-01.00 |35-00-18.88
08 30 14 (05 {17 [135-30-01.01 |35-00-18.88
08 30 14 (05 (18 | 135-30-01.01 [35-00-18.88
Last

Meanwhile, by means of processing in steps 815 and 820, the CPU

18

the result




0830140510135- 30-01. 0035- 00-16. 01 0830140511135-30-01.0135-00-1623%IWAR :
0830140512135-30-01. 0135-00- 16. 98 0830140513135- 30-01. 0135-00- 17 2005
0830140514135- 30-01. 0035-00-17. 98 0830140515135- 30- 01. 0035-00-18. 40
0830140516135- 30- 01. 0035- 00- 18. 88 0830140517135- 30- 01. 0135-00-18. 88
0830140518135-30-01. 0135- 00- 18. 88 Last Meanwhil e, by neans of processing
I n steps 815 and 820, the CPU 18 2 9 MAR 2005 1l1la of the automatic charging
apparatus 10 judges whether the CPU 1lla has received dunmy data within a 5

second Pey bPtheSHORMMENEhARing GRparatas 1@udekhéepenseralgnal in step
810. In this case, since the ~dunmy data ‘have been transmtted i medi ately,

the res\d redleifdtdiimidfBata witﬂir%@s@e@)&ﬁgﬁglﬁ%db\é@?gén?{m the CPU 1la

proceeds 825 so as to set the value of t ag F “1." Meanwhil e, every

time a pIRIRSion Meﬁ%&b@ﬁs@%igﬁﬂéﬁn%i@@%@& UHehisEAdel kihcefthghe automatic

chargi ng apparatus 10 executes The result transm ssion routine shown in

FI G 9Jdnﬁ’rﬁi¥%hﬁ§ J%géh%éslﬁ[)grghsrcrﬁﬂe&‘i H}e?ﬁét’eig,tthétr@%’n%*@hé gﬁﬂfﬁeﬁ‘f‘et her the

val ue of t ange rom ™1 o "0." W e result of

(1o | LS P20 LGOS Ve 4D bk o2t  Rthesi0. Vhen

value of the flag F to "1."

Meanwhile, every time a predetermined period of time elapses, the
CPU 11a of the automatic charging apparatus 10 executes the result
transmission routine shown in FIG. 9 from step 900 thereof. In step 905,
the CUP 11a judges whether the value of the flag F has been changed from
"1" to0 "0." When the resuit of the judgment in step 805 is "Yes," the CPU
11a proceeds to step 910. When the result of the judgment in step 905 is
"No," the CPU 11a proceeds to step 995 so as to end the present routine.
At the present point, the value of the flag F has not been changed from "1"
to "0" after being changed from "0" to "1," the result of the judgment in step
905 is "No," and the CPU 11a proceeds to gtep 995 so as to end the present
routine.

When the CPU 11a of the automatic charging apparatus 10 starts
the charge processing routine shown in FIG. 5 in this state, by virtue of the
value of the flag F being "1,” the result of the judgment in step 505 becomes
"No," and the CPU 11a proceeds to step 565 so as to obtain position
information from the received dummy data. In step 515, the CPU 11a
determines the present area on the basis of the obtained dummy data. In
subsequent step 520, the CPU 11a judges whether the received dummy
data are the first dummy data set. At the present point, since the first

dummy data set is used, the result of the judgment in step 520 becomes
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In-area trav

the CPU 1la proceeds to step 995 so as to end the present ?rQUMiAR
At the present point, the value of the flag F has not been changed fro

to "0" after being changed from"0" to "1," the result of the judgnent
and the CPU l1lla proceeds to step 995 so as to end the
When the CPU 1l1la of the automatic chargi ng apparatus 10
the charge processing routine shown in FIG 5 in this state,

the result of the judgnent

In step 515,

Bt thap tharésont 4@, obfiag ned durmmy
CPU 1la judges whether the received

ehdPmbl"iA lordeFTd/ c @é@tﬁ@bntrﬁch{a@ JBE(S(%%‘}&?\@JEH pt. since the

katRWARRATal O Step 570 so as

In step 520

: ongi t ude
e J%%ﬁ}\e df

charge type.

Not abl ¥t BEstd]2686 drstéh 5485Y As shown in Table 4, the charge result

includes date and time (unit: sec), longitude x, latitude vy, in-area travel

distance, charged area, and charge type.

include charge amount.

Notably, the charge result may

Table 4
e . In-area
. Position Position Charge

M (D |Hr [Min | Sec - . travel Area

{longitude) (latitude) Distance Type
08 j30 |14 | 01 00 135-30-00.00 | 35-00-00.00 [0.0m A Entry
08 |30 |14 |05 11 135-30-01.01 | 35-00-16.44 [5062m |A Distance
08 |30 |14 | 10 25 135-30-01.52 | 35-00-32.28 |1010.1m | A Distance
08 130 [14 {15 26 135-30-01.27 1} 35-00-35.12 |0.0m B Entry
08 130 |14 | 21 15 135-30-02.15 | 35-00-51.78 15605.2m |B Distance
08 |30 |14 } 3D 37 135-30-02.13 | 35-01-08.11 {1001.8m | B Distance
08 130 114 | 36 47 135-30-02.22 | 35-01-10.05 |0.0m C Entry
08 {30 | 14 | 46 35 135-30-03.53 | 35-01-26.99 |509.7m |[C Distance
08 130 {14 |53 13 135-30-03.12 | 35-01-43.05 10101 m |C Distance
08 130 |15 | 0O 56 135-30-03.25 | 35-01-58.77 | 1501.8m | C Distance

Subsequently, the CPU 11a proceeds to step 580 and judges

whether the last dummy data set has been used in the above-described step

515. Since the last dummy data set has not yet been used at the present
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i ncl ude charge anmobunt. Table 4 Position Position In-area Charge g :
MDHr M nSec(| ongi tude) (l atitude)travel AreaType D stance 2 3 MAR 2005
0830140100135- 30- 00. 0035- 00- 00. 000. 0 MAEntry

0830140511135-30-01. 0135- 00- 16. 44506. 2 nADi st ance

0830141025135- 30- 01. 5235- 00- 32. 281010. 1 mADi st ance

0830141526135- 30-01. 2735- 00- 35.120. 0 nBEntry

0830142115135- 30-02. 1535- 00- 51. 78505. 2 nBDi st ance

083713530 O ARt SRS udAARO id STEFPE8DaREBNNALTNST -4t BR €RBS- 01- 10. 050. 0
nCEntry 88144635135- 30- 03. 5335- 01- 26. 99509. 7 nCDi st ance

OBWL31 33530 ve8edd 36 sBp 480 UntOhnkiodtbBhHIHES as to end the present
0856135- 30- 03. 2535- Ogléil%& 771501. 8 nCDi stance Subsequently, the CPU 11 a

proceedgyfie step 580 and judges whether the last dummy data set has been
used in the above-described step 515. Since the |ast dummy data set has

Cghen: " PRt 2 B Bttt B S mahercptia gt o e

and t hegpy P! SR ARPNSHr the difarE8 HrbbesHngT6iiine HOM sk 500 thereof.
In step 565 subsequent to step 505, the CPU 11a obtains next position
information from the dummy data, and then proceeds to step 515 and then
to step 520. Since the first dummy data set has not been used in step 515
this time, the result of the judgment in step 520 becomes "No," and the CPU
11a proceeds to step 525 and then to subsequent steps so as to perform the
above-described charge processing. Since the. CPU 11a does not receive
any policing code (no policing code is transmitted) during performance of
the charge hrocessing, the CPU 11a proceeds from step 800 to step 805
and then to step 895 in the routine shown in FIG. 8. Further, since the
value of the flag F is maintained at "1,” the CPU 11a proceeds from step
900 to step 905 and then to step 995, in the routine shown in FIG. 9.
Meanwhile, the CPU 21a of the monitor apparatus 20 repeatedly performs
the processing in steps 730 and 735 of FIG. 7 in order to await receipt of a
charge result to be transmitted from the automatic charging apparatus 10.

When this state continues, the dummy data sets are used

successively, the processing in step 530 or 545 is performed to thereby
determine a charge amount, and a charge result is stored successively in
step 575. When the last dummy data set has been used, the result of the
judgment in step 580 becomes "Yes," and the CPU 11a proceeds to step

585 so as to set the value of the flag F to "0." Subsequently, the CPU 11a

stores the present area as a previous area in step 560, and then ends the
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Upon el apse of the predeterm ned period of tine, the CPU 11 a agaigl MéRaZrﬂﬂ@
t he execution of the charge processing routine fromstep 500 thereof. In
step 565 subsequent to step 505, the CPU l1la obtains next position

i nformati on fromthe dumy data, and then proceeds to step 515 and then to
step 520. Since the first dumry data set has not been used in step 515

this time, the result of the judgnent in step 520 becones "No," and the CPU
1la proceeds to step 525 and then to subsequent steps so as to performthe

above- gfgé%%hgﬁgﬂméaih%egrmessi ng. Since the CPU 1 |a does not receive any

pol i ci (no policing code is transmtted) during performance of the

char ge_pr 0cesgh i thid Qe Uwidd 1Rk @Fa9dS of AR $hepr8Bsdifg BFFIGBES and t hen

to step 895 in I n wn in G 8. Further, since the value of

the fl j i i T : 900 t
oo ogfbrh stép TROWhEraftcat preetotihetliins e PEEAERS teoMripfent 100 Lo

the CPth&idh 8Ds!HiECIREL HPls ABBRAGES the? Dal RGP RMIYG PHALEEEN the processing

in steps 73 In order to await receipt of a charge

resul t chanBEdUTARSHY b 811 TR YO TR 1 1M H0LERASABRAESIGD (50 Vhen

this statecontli nues, e dunmy data sets are used successively, the

prOCeS?ﬂa'gg,g%igtogﬂfeom%%ﬂo%faﬁéﬁathé. zwﬂ{s et,%shnfm%%g S@éﬁ%g%a a charge

0
anmount arge resu IS store (guc essively in~ step When t he
| ast d @g&ﬁ t g P o in Ple dbsve-LEEgEEE I n step 580
becones es, aﬂg'the cﬁ@f@%i‘%@ggi to ste|c‘)e 85 so as to set the
val ue erfabié'ng flag F to "0." Subsequently, the CPU 1lla stores the present
area as a previous area in step 560, and then ends the 21 2 9 MAR 2005

bresent 1 out g ddlhcet SPRAbetlBLR b SinABMATcH RNabmAR 11a starts the

processing of 1 fromstep ereof at a predetermned timng, the
resul t oRhrdif§ abPdPATER 10 has received the dummy data and the point at which

the automatic charging apparatus 10 transmits the charge resuits is a time
that the automatic charging apparatus 10 requires to complete the pseudo
charge processing for all the dummy data sets after the reception of the
same and is about a few seconds (2 sec). Accordingly, the CPU 21a of the
monitor apparatus 20, which has been awaiting the charge results through
performance of the processing in steps 730 and 735, judges that the charge
results have been received (the result of the judgment in step 735 becomes
"Yes") and proceeds to step 740 in order to judge whether the automatic
charging apparatus 10 is in an anomalous state.

Specifically, the CPU 21a compares the charge results which the
CPU 21a has ca-lculated on the basis of the dummy data which was
transmitted in the above-described step 725 with the charge results which
have been calculated by and transmitted from the automatic charging
apparatus 10. When the charge resulis calculated by the CPU 21a are the
same as the charge results transmitted from the automatic charging

apparatus 10, the CPU 21a judges that the automatic charging apparatus 10
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in step 905 becones "Yes," because the value of the flag F has;bgeMAR 200%
changed from"1" to "0." Therefore, the CPU 1la proceeds to stép 910 to
transmt to the nonitor apparatus 20 the charge results having been stored
in the RAM 11c. The charge results are shown in the above-described Table
4. The period of tine between the point at which the automatic charging
apparatus 10 has received the dumy data and the point at which the
automati c charging apparatus 10 transmits the charge results is a tine

that the naph@iat h&GHOIERSgRNRaLAS ¢alclfated By RSCPY 2oawiféefrbine pseudo
charge processing for all the dummy data sets after the reception of the

sane affeicha Eéés%téﬁ%éﬁﬁfﬁhdﬁoﬁ?th‘ée&ﬂton%%rﬁér@m appAgate®yo2la of the

noni t or apparat 0, which has been awaiting thé charge results through

per f or gﬁﬁ%ﬁa@fzwnﬁnggégﬁﬁéﬁwwa&t@nﬁt%a% hPAspdidtus 1Bd8@s ahhat _the charge

resul t ave bee ceived (the result of the judgnent in step 735 becones

"Yes") ARthAbOS RRSte, t GRS Mhd HotdMafE dRArdifg lapd@patiRel MRy ndiralastt omat i c

chargi ng apparatus 10 is in an anomal ous ‘state. Specifically, the CPU 21la

conpar g4 4% g#abt?‘gﬂgwrg’eel%éhité M ABidd sy tHePEpiia18anisatie Wit gfé on the basis

of the"dunmy Ich was transmtted in the above-described step 725

W th tﬁgﬁ@ﬁ 3 HsSF ARt F8m mvﬁteﬁﬁiic%{égglrgﬁﬁp%t@moy pAgsmitted from

t he aut arging apparatus 10. Wen t arge results cal cul ated by

t he prl.(%c%g%@ thd Py 93 gtageé NeatONRE ABtdrRatE LhaldiAg HPparadisi 10 t he

aut ona afging appa s 10, the CPU 21 a judgées that the automatic
chargi Hgnﬁgﬁarat us 10 22 2 9 MAR 2005 is nornmal. Wen the charge results
cal cul ated by the CPU 21a differ from the charge results transmtted from

the ggtn grrglto L?@?g@%@%?ﬁg?gﬁ% alProcelels toRkR Fas anweankhals ae automatic
result of the judgment in step 740 to the automatic charging apparatus 10.
In subsequent step 750, the CPU 21a judges whether the judgment result
indicates "normal.” In this case, since the judgment result indicates |
"normal,” the result of the judgment in step 750 becomes "Yes," and the
CPU 21a proceeds to step 795 so as to end the present routine.

At this time, the CPU 11a of the automatic charging apparatus 10
has been awaiting reception of the judgment result through performance of
the processing in steps 915 and 920. Upon transmission of the judgment
result from the monitor apparatus 20, the result of the judgment in step 820
becomes "Yes," and the CPU 11a proceeds to step 925 so as to judge
whether the judgment result indicates "normal.” In this case, since the
judgment resuit indicates "normal,” the result of the judgment in step 925
becomes "Yes," and the CPU 11a proceeds to step 995 so as to end the
present routine. Thus, the anomaly diagnosis for the automatic charging

| apparatus 10 on the basis of the dummy data is completed.

Next will be described the case in which the vehicle has been moved

from the fixed position immediately after stoppage there. In such a case,
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anomal ous state. Since the automatic chargi ng apparatus 10 is noé nfal MAR 2005
present, the charge results calculated by the CPU 21a coincide with the
charge results transmtted fromthe automati c chargi ng apparatus 10, and
therefore, the CPU 2la judges that "the automatic charging apparatus 10 is
normal ." Subsequently, the CPU 2la proceeds to step 745 and transmts the
result of the judgnent in step 740 to the automatic chargi ng apparatus 10.
I n subsequent step 750, the CPU 2la judges whether the judgnent result
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10 on the,basis of the dumry data is conpleted. Next will be described the
case i TOWHNEh the vehicle has been moved fromthe fixed position

the GPU S'flé 3&%:'{@}%” B%‘%%ﬁé%ﬂe@re%ﬁé% B B B SorPremsdbiading, £ "2r2"
Uit ue bF Gage hOsaieh b6 e Rtk TEREG AR AIE SR dheREE o) ™

state), the monitor apparatus 20 does not receive any charge result even

through the monitor apparatus 20 has transmitted the dummy data. In
such a case, although the CPU 21a awaits charge results through the
processing in steps 730 and 735, the CPU 21a will not receive any charge.
result within a 10-sec period after the transmission of the dummy data. In_
such a case, the automatic charging apparatus 10 can be judged to be in an
anomalous state. Accordingly, the CPU 21a makes "Yes," judgment in
step 730 to proceed to step 755 so as to photograph the license plate of the
vehicle and the driver (the vicinity of the driver's seat) (acquire images).
Subsequently, the CPU 21a ends the present routine in step 795.

Next will be described the case in which the automatic chérging
apparatus 10 does not perform the charging processing properly and
therefore must be judged to be in an anomalous state. In such a case, the
charge results which the CPU 21a has calculated on the basis of the dummy
data transmitted in the above-described step 725 do not match the charge
results transmitted from the automatic charging apparatus 10. Therefore,

the CPU 21a judges in step 740 that the automatic charging apparatus 10 is
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21a will not receive any response signal within a 5-sec period af ¢fAR 13§05
transm ssion of the policing code. Accordingly, the CPU 21a nmakes "Yes,"
judgnment in step 715 and proceeds to step 795 so as to end the present
routine. Next will be described the case in which, for sonme reason
(including the case in which the automatic charging apparatus 10 is in an
anomal ous state), the nonitor apparatus 20 does not receive any charge
result even through the nonitor apparatus 20 has transnmitted the dummy

T s AT A T R T S
dai o ithe iyt cnilind doadBlind 1 B sfep' ABpa SHIEL 10 can be | udged 1o
be 1 a0 ol a5 fpcs iR kATl nd R AR IR D AEnes. Lo
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ol et R ek e P RO 620, .
L1 B e St T o e gargect u2 10 1
T TN T ST (R e R A I

the communication circuit 25, image data of photographs obtained in the

above-described step 760 and the ID code stored in the external memory 16

in the above-described step 765. Then, the CPU 21a ends the present

routine in step 795.

Meanwhile, since the automatic charging apparatus 10 receives from

the monitor apparatus the judgment result indicting that the automatic

charging apparatus 10 is in an anomalous state, the result of the judgment

in step 925 becomes "No," and the CPU 11a proceeds to step 930. In step

930, the CPU 11a records in the externél memory 16 an anomaly record,

which includes dummy data used and the present time. Subsequently, the

CPU 11a proceeds to step 935 and warns the driver, via the display

apparatus 14 and the sound apparatus 15, by way of providing a warning

message indicating that "the automatic charging apparatus 10 is in an

anomalous state." Subsequently, the CPU 11a proceeds to step 995 so as

to end the present routine.

As described above, the present embodiment includes

charge-amount calculation means (diagnosis calculation means) for
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"No," the CPU 21a proceeds to step 760 so as to photograph the Fi%eHdB 2005
plate of the vehicle and the driver (the vicinity of the driver's seat)
(acquire 1inmmges) as in step 755, and then proceeds to step 765 so as to
store in the external menory 16 the I D code of the automatic charging
apparatus 10 contained in the response signal. Subsequently, the CPU 21la
proceeds to step 770 and transmits to the conputer of the managenent
center 30, via the comunication circuit 25, inage data of photographs

EE;LEES 'ﬁ?ﬁﬁfg o R %dfﬁéﬁgtgﬁgh‘%i’gg 7‘?@?"9&%'&{1@‘2@‘3‘;‘?? ﬁ%egPll:JEzZiELgtleﬁgds
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performed on the basis of pseudo vehicle position information which is
transmitted from the monitor apparatus 20 and serves as predetermined
information) (see FIG. 9). Further, the. monitor apparatus 20 of the present
embodiment includes anomaly judgment means (step 740 of FIG. 7) which
judges whether the automatic charging apparatus is in an anomalous state,
on the basis of information transmitted from the transmission means of the
automatic charging apparatus only when the vehicle stays at a
predetermined position (step 705 of FIG. 7). Steps 710-720, 725, and 730
of FIG. 7 constitute a portion of the anomaly judgment means, and steps
750 to 770 of FIG. 7 constitute report means for reporting information
regarding the vehicle (photographed image of the vehicle, |D of the
automatic charging apparatus, etc.) to the outside (e.g., the management
center 30) when the automatic charging apparatus 10 is judged to be in an
anomalous state.

As described above, in the present embodiment, only when the
vehicle stays at a fixed position in the vicinity of the monitor apparatus 20,

the automatic charging apparatus 10 and the monitor apparatus 20 are
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performed by the charge-anount cal cul ation neans is information ZHPIMARf%BE
corresponds to the internal status of the autonmatic chargi ng apparatus

the automatic chargi ng apparatus 10 of the present enbodi nent al so

i ncl udes transm ssion neans for transmtting, to the outside of the
vehicle, information corresponding to the internal status of the automatic
charging apparatus (including information regarding the result of

cal cul ation which is performed on the basis of pseudo vehicle position
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presence/absence of anomaly in the automatic charging apparatus 10 can

be detected accurately.

The most important factor in relation to the function of the automatic

charging apparatus 10 is corre'ct calculation of charge amounts. In the

present embodiment, since the presence/absence of anomaly in the

automatic charging apparatus 10 is judged by use of a charge processing

routine which is executed in an 'ordinary state (i.e., other than monitoring),

the judgment as to presence/absence of anomaly becomes more significant.

The present invention is not Iimited to the above-described

embodiment, and various modifications may be employed within the scope

of the present invention. For exémple, thé calculation that the automatic

charging apparatus 10 is caused to perform for judgment as to

presence/absence of anomaly is not limited to calculation of charge amounts

by use of dummy data, and the automatic charging apparatus 10 may be

configured to have a separate routine (diagnosis calculation means) for

performing calculation while using data transmitted from the monitor
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automati c charging apparatus 10 of a vehicle to be nonitored. Fur2t P?eMAR 2008
since nonitoring is perforned while the vehicle is in a stopped state, the
automati c charging apparatus 10 can be caused to perform conpl ex
calculation (in the enbodi nent, calcul ation of charge anobunts on the basis
of dummy data) which requires a relatively long calculation tine and the

j udgnment on whet her or not the automatic charging apparatus 10 invol ves
anonmaly based on the result of the calculation is made. As a result,

det Z&”Z%ﬁ@%%ﬁﬁ%%eﬁgoq%ﬁ@%m&%i‘r?““%r?ai%ﬁgﬁﬁg'r“’i PP e funct i on

of the auto chargl ng apparatus 10 is correct cal culation of charge
amount 2P present enbodi ment, since the presence/ absence of anonaly
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step in which the monitor apparatus 20 detects positional change of the |

vehicle by use of an ultrasonic sensor or the like provided in the monitor

apparatus 20 to thereby judge whether the vehicle has stopped at the

predetermined position. ~ Moreover, in place of or in addition to the

above-described step 715 of FIG. 7, there may be provided a step in which

the CPU of the monitor apparatus 20 proceeds to step 795 upon detection of

an engine start pulse or a vehicle speed pulse. Furthermore, the anorﬁaly

record stored in step 930 of FIG. 3 may include a monitor apparatus ID code

for specifying the monitor apparatus 20.

The charge information (entry charge information, and unit-distance

charge information) exemphﬂed by Tables 1 and 2 may be updated in the

following manner. The management center 30 transmits the newest

information to the automatic charging apparatus 10 by means of

ground-wave radio communication; and the automatic charging apparatus

10 stores the newest information in the external memory 16 so as to update

the charge information. In this case, the monitor apparatus 20 and the

management center 30 must be configured in such a manner that the
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with a step in which the monitor apparatus 20 transnmits a code Zd tM&R 2005
automati c chargi ng apparatus 10, and judges whet her the vehicle has
stopped at the predeterm ned position, on the basis of the result of a
judgnment as to whether the nonitor apparatus 20 has received a response
signal generated by the automatic charging apparatus 10 for the code
(within a predetermned period of time after transm ssion of the code); or
a step in which the nonitor apparatus 20 detects positional change of the

ESB%ELS atalS st c2igh 30 BRRHSR ekt i bRrBtBK 8o " ht: o "
P bove. duBnR6EaRPatdile %Sg@ @ﬁvéﬁd%"Qt"ﬁ%’??r@fﬁﬁétdéﬁ%@f%ﬁ“ﬁbgF‘SE ep i 'n whi ch
t he Cpqhe%%%tnﬁo to(?}rmatﬂgaé)&%llhsﬁl%Qesrgé@éﬁﬁ%gé%nﬁ(% Jgs:’o‘f'?t?é‘ detection of

an engi pul’se or ernore, the anomaly

¥ §?°LS£%“f§ﬁ%ﬂa*°?n@“t‘??%n.@’%P%ﬁ%@a{ § Bt e BBty ﬁﬁﬁalﬁgfﬁt'rg Z"de
rab es 4 6 PR Bt ke ﬁ*%aﬁﬁf’br?ﬁP ‘?Eﬂgﬁ%"“%%ﬁ’ﬁa‘éﬁ%e‘?ﬁﬁﬁﬁg'en;ﬁt ’
cent o e s OIS 50 %€ BT e a05 BPH 1 2, it Bl gy char gi g

appara groun “vave ra 107 conmuni d t he

2%% e ndnSafingl R BxEBRAE offp e oq{ﬁﬁh“ﬂérrﬂé .i%@%ﬁé?%ﬁ%*‘ 4 hi :shﬁased
in suoh ta"ﬁa?rﬁ%atﬁf%%%toffc%@?@%a&%o n%naééﬂe‘*ﬁiﬁ?éce Eeny 1 ansm ts
) toni  oPiaff AR o8t Bl | fof B mé"%‘ g PRARRg e pete Bt o rermory
24 andacggrc}a'ﬁ%eb\ﬁﬁh ?in?é OBQthlch a vehicle stays within the same area.

Alternatively, charging may be performed in such a manner that time charge
is applied when a vehicle travels at a speed less than a predetermined
speed, and the above-described distance charge is applied when the vehicle

travels at a speed greater than the predetermined speed.
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newest information and dummy data, obtains data to be conpared wi}iy W/ﬂ?@ﬁ@
results transmtted fromthe autonmati c chargi ng apparatus 10. Further, '
dummy data are not fixed data and nay be changed freely by neans of, for
exanpl e, comunication with the managenent center 30. The types of charge
are not limted to the above-described entry charge and distant charge.
For exanple, charging may be perfornmed in accordance with tinme over which
a vehicle stays within the sane area. Alternatively, charging my be
performed in such a manner that ingfq@ ge is applied when a vehicle
travels at a speed |less than a predeterm ned speed, and the
above-descri bed di stance charge is applied when the vehicle travels at a
speed greater than the predeterm ned speed. 29 2 9 MAR 20R CLAIMS 1. A

system for ni.fori.ng_an.auto i.c, chargi r far vehj.cl e,
conpri siﬁg: E%Hsng gﬂﬂmoglﬁlggﬁﬂaugoﬁgiﬂcgfﬁgr ﬁﬁﬁﬁpﬁép%ﬁ{sﬁﬂreg\ygﬁ'&éée and
i ncl udi hg char ge-anount cal cul ati on nmeans for cal cul ati ng anount to be
charge&. T$BIvehicle on the basis of at |east position information
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sai d adtomati g chargin aratus: and said nonitor apparatus includes
anomal JERGAGRERG PRsHiRT phfHe vehicie; and

' ) a monitor apparatus disposed on the ground and adapted to monitor
a status of said automatic charging apparatus, wherein

said aﬁtomatic charging apparatus and said monitor apparatus are
configured to communicate with each other;

said automatic charging apparatus includes transmission means for
transmitting, to the outéide of the vehicle, information corresponding to an
internal status of said automatic charging apparatus; and

said monitor apparatus includes anomaly judgment means for
judging whether said automatic charging apparatus is in an anomalous state,
) on the basis of information transmitted from said transmission means of said

automatic charging apparatus only when the vehicle stays at a

predetermined position.

2. A system for monitoring an automatic charging apparatus for a vehicle
according to claim 1, wherein

said anomaly judgment means of said monitor apparatus comprises
vehicle-stoppage judgment means for judging whether the vehicle has

stopped at the predetermined position.
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pa—_

j udgi ng whet her said automatic charging apparatus is in an anorranlegﬁs W%ﬁ};
on the basis of information transmtted from said transm ssion S ¢

said automatic charging apparatus only when the vehicle stays at a
predeterm ned position. 2. A systemfor nonitoring an automatic charging
apparatus for a vehicle according to claim1, wherein said anomaly
judgnment neans of said nonitor apparatus conprises vehicle-stoppage

j udgnment neans for judging whether the vehicle has stopped at the
predeterm ned position. 30 2 9 MAR 200" 3. A systemfor nonitoring an
automati c charging apparatus for a vehicle according to claiml or 2,
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said automatic charging apparatus; and

said anomaly judgment means of said monitor apparatus is
configured to transmit the predetermined information to said automatic
charging apparatus, receive the information transmitted from said
transmission means of said automatic charging apparatus and relating to the
result of the calculation, and judge whether said aﬁtomatic charging
apparatus is in an anomalous state on the basis of the received information

relating to the resuit of the calculation.

4. A system for monitoring an automatic charging apparatus for a vehicle
according to claim 1 or 2, wherein

said charge-amount calculation means of said automatic charging
apparatus is configured to calculate the charge amount on the basis of
pseudo position information transmitted from said monitor apparatus and
representing position of the vehicle;

said transmission means of said automatic charging apparatus is
configuréd to transmit to said monitor apparatus information which relates to

the result of calculation of the charge amount performed on the basis of the
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sai d charge-anount cal cul ati on neans of said automatic charging 7 dpgékfa08s
Is configured to cal cul ate the charge anobunt on the basis of pseudo
position information transmtted from said nonitor apparatus and
representing position of the vehicle; said transm ssion neans of said
automatic charging apparatus is configured to transmt to said nonitor
apparatus information which relates to the result of calculation of the
charge anount performed on the basis of the 31 g MAR 2005 pseudo position
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relating to the result of the calculation.

5. 'A system for monitoring an automatic charging apparatus for a vehicle,
comprising:

an automatic charging apparatus_ mounted on the vehicle and
including charge-amount calculation means for calculating amount to be
charged to the vehicle on the basis of at least position information
representing position of the vehicle; and

a monitor apparatus disposed on the ground and adapted to monitor
a status of said automatic charging apparatus, wherein

said automatic charging apparatus and said monitor apparatus are
configured to communicate with each other;

said charge-amount 'calculation means of said automatic charging
apparatus is configured io receive pseudo position information transmitted
from said monitor apparatus and representing position of the vehicle,
calculate the charge amount on the basis of the received pseudo position

‘ information, and transmit to said monitor apparatus information which

relates to the result of the calculation; and
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sai d charge-anount cal cul ati on means of said automatic charging %pﬁﬁﬁféﬁﬁ
is configured to receive pseudo position information transmitted °f d
noni t or apparatus and representing position of the vehicle, calculate the
charge anount on the basis of the received pseudo position information,
and transmt to said nonitor apparatus information which relates to the
result of the calculation; 'and 32 2 9 MAR 2005, said anonmaly judgnent neans
of said nonitor apparatus is configured to transmt the pseudo position
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position of the vehicle. 7. A systemfor nonitoring an automati c charging

- apparatus for a vehicle according to any one of clains 1 to 6, wherein

)

- egar ditng AYSRRITer BriiorRe SuguldBalin cEgdre aAenp o iPlEs | tages
that S%iccci:o%%gqgtcilgimcgac{r .,rWhealpe?r?r atus is in an anomalous
said anomaly judgment means of said monitor apparatus is
configured to judge that said automatic charging apparatus is in an
anomalous state when said anomaly judgment means ddes not receive the
information transmitted from said automatic charging apparatus and relating
to the result of the calculation, before a predetermined period of time

elapses after transmission of pseudo position information representing

position of the vehicle.

7. A system for monitoring an automatic charging apparatus for a vehicle
according to any bne of claims 1 to 6, wherein

said monitor apparatus comprises report means for reporting
information regarding the vehicie to the outside when said monitor
apparatus judges that said automatic charging apparatus is in an anomalous

siate.

8.  An automatic charging apparatus mounted on the vehicle and

including charge-amount calculation means for calculating amount to be
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state. 8. An automatic charging apparatus nounted on the vehicl eafdMAR ﬂm5
i ncl udi ng charge-anount cal cul ati on nmeans for cal cul ati ng anount to be 33

9 MAR 2005 charged to the vehicle on the basis of at |east position
information representing position of the vehicle, said apparatus

conpri sing: communi cation neans for communicating with a nonitor apparatus
di sposed on the ground and adapted to judge whether the automatic charging
apparatus is normal; and diagnosis cal culation neans for receiving via said
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information, and transmitting information regarding the result of the

calculation to said monitor apparatus via said communication means.

9.  An automatic charging apparatus mounted on the vehicle and
including charge-amount calculation means for calculating amount to be
charged to the vehicle on the basis of at least position information
representing position of the vehicle, said apparatus comprising:

communication means for communicating with a monitor apparatus
disposed on the ground and adapted to judge whether the automatic
charging apparatus is normal, wherein

said charge-amount calculation means is configured to receive via
said communication means pseudo position information transmitted from
said monitor apparatus, calculate the charge amount on the basis of the
received pseudo position information, and transmit information relating to
the result of the calculation to said monitor apparatus via said

communication means.
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-conmmuni cation nmeans. 34 2 9 MAR 29C 10. A nonitor apparatus dispo%éﬁlﬁﬁgeﬂ@
ground and adapted to judge whether an automatic charging apparatus is in
an anomal ous state, said automatic chargi ng apparatus bei ng nounted on a
vehi cl e and adapted to calculate amount to be charged to the vehicle on
the basis of at least position information representing position of the
vehicl e, said nonitor apparatus conprising: conmunication neans for

comuni cating with said automati ¢ chargi ng apparatus; and anonaly judgnent

roans 196, CATIBNAL AphAlRLTRIGRICH S 1RRLbURBAIBGEBISDES fide AP at us
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predet e o ired MOSitbhRic @%@@fg@g&a\m@ﬁﬁr%ﬁ %hgmggaa.@ tbCsSipr i ng

apparatus I's In an anonm on t aslis o I nformati on obtai ned

f'rom S%&8@%@@1@9;@%@5@gudﬁgem@%mé&on%.mb@én@aaagfédiﬁo di sposed on
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comruni gﬁ}a{r%s‘%&rﬁﬁﬁh . aut omat ic charging apparatus; and anomaly judgment
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char gi ng appar A | ' ' : vadi kvl via said
conmuni cat i o%"ﬁﬁﬂﬁ@'\éf“ﬁ?ﬁ?‘n%?ﬁ%W@‘?rﬁf‘fd@%‘t&)ﬂﬁeﬁ@ﬁ Sra{é(gg‘lﬁltkyﬁc}?gghar ge- anount
cal cul %h%?&n%p%%rﬁﬁjspg%or med by said automatic
anomaly judgment means for exchanging information with said
automatic charging apparatus via said communication means only when the
vehicle stays at a predetermined position, and judging whether said

automatic charging apparatus is in an anomalous state, on the basis of

information obtained from said automatic charging apparatus.

11. A monitor apparatus disposed on the ground and adapted to judge
whether an automatic charging apparatus is in an anomalous state, said
automatic charging apparatus being mounted on a vehicle and adapted to
calculate amount to be charged to the vehicle on the basis of at least
position information representing position of the vehicle, said monitor
apparatus comprising:

communication means for communicating with said automatic
charging apparatus; and

anomaly judgment means for transmitting péeudo position
information to said automatic charging apparatus via said communication
means, receiving via said communication means information relating to the

result of charge-amount calculation which is performed by said automatic
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35 2 9 MAR 2005, charging apparatus on the basis of the pseudo pdsi tidh 2008
information, and judging whether said automatic charging apparatus is in
an anomal ous state, on the basis of the received information relating to
the result of the calculation. 12. A nonitor apparatus according to claim
11, wherein said anomaly judgnent neans transmts the pseudo position
information to said automati c charging apparatus only when the vehicle has
stopped at a predeterm ned position. 36 2 9 MAR 2005 ABSTRACT Wen a

noni t or | i-C iyl et er mi ned
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to the monitor apparat us. e nonitor apparatus receives the result (step
735) ar&gléd.lléiﬁ]&? on the basis of the result whether the automatic charging
apparatus’ 1S i n an anomal ous state (step 740). Since the above-described
successi ve operations are perforned only when the vehicle stays, the
status of another automatic chargi ng apparatus not nonitored is not

i si denbi fieth AtdrSppHrahiiSadlorBigts QIR 1, GBS apparatus to be

noni t ored.
said anomaly judgment means transmits the pseudo position

information to said automatic charging apparatus only when the vehicle has

stopped at a predetermined position.
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ABSTRACT

When a monitor apparatus judges that a vehicle has stopped at a
predetermined position (step 705), the monitor apparatus transmits pseudo
position information of the vehicle (dummy data) to an automatic charging
apparatus (step 725). The automatic charging apparatus calculates a
charge amount on the basis of the dummy data, and transmits the resuit of
the caiculation to the monitor apparatus. The monitor apparatus receives
the result (step 735) and judges on the basis of the result whether the
automatic charging apparatus is in an anomalous state (step 740). Since
the above-described successive operations are performed only when the
vehicle stays, the status of another automatic charging apparatus not

monitored is not misidentified as the status of an automatic charging

apparatus to be monitored.
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