DESCRI PTI ON FEE COLLECTI ON SYSTEM CAR PARK MANAGEMENT APPARATUS, AND

VEHI CLE MOUNTED DEVI CE Technical Field [0001] The present invention
relates to a fee collection systemfor automatically |evying a car park fee,
a car park managenent apparatus, and a vehicle nounted device. Background
Art [0002] 1

DESCRIPTION

FEE COLLECTION SYSTEM, CAR PARK MANAGEMENT APPARATUS, AND

VEHICLE MOUNTED DEVICE

Technical Field
[0001]
The present invention relates to a fee collection system
for automatically levying a car park fee, a car park

management apparatus, and a vehicle mounted device.

Background Art
[0002]

In recent years, fee collection methods have become known
where, in a car park, a car parking ticket storing the time of
entry at a car park entrance 1is issued, and at the exit of the
car park, a car parking fee calculated based on the entry time
etc. stored in the car parking ticket, 1is settled (for
example, refer to Japanese Unexamined Patent Application,
Publication No. 2001-167300).

Patent Document 1:

Japanese Unexamined Patent Application, Publication No.

2001-167300

Disclosure of Invention



In recent years, fee collection nmethods have becone known where, in a car
park, a car parking ticket storing the tinme of entry at a car park entrance
is issued, and at the exit of the car park, a car parking fee cal cul ated

based on the entry tinme etc. stored in the car parking ticket, is settled
(for exanple, refer to Japanese Unexaniq?d Pat ent Application, Publication

No. 2001-167300). Patent Docunent 1: Japanese Unexam ned Pat ent
Applicatiﬂg gﬁblication No. 2001-167300 2 [0003] However, the above
descri bed %% ntional car park is provided with barriers at the entrances

and exits of the car park, and it is possible to enter_into the car park by
rai sing the bafP¥eyetiporn? edePpt BESArLardparRYAGLtPRREt CAE PREXenfr ance,
while at the exit, the barrier is raised if a car parking fee is paid, and

the car par&kviasdthenhbeatei¢ers Aktotha earrpacksi andearitbl 9fconst cact ed
surrounded by railings and walls etc., so that it is not possible to get in
or out ofpdhe, cafdpar ki execepsibyeway efhtéheigndraneesaangdaexibg. raising
the barrier upon receipt of a car parking ticket at the
entrance, while at the exit, the barrier is raised if a car
parking fee is paid, and the car park can then be left. Also,
a car park is generally constructed surrounded by railings and
walls etc., so that it is not possible to get in or out of the
car park except by way of the entrances and exits.

In this way, with a conventional car park it is necessary
to install a number of barriers etc. when constructing the car
park, and there is the disadvantage that it is necessary to
block off entry from the outside by enclosing the car park.
[0004]

The present invention has been conceived in view of the
above described problems, and an object of the invention is to
provide a fee collection system, car park management
apparatus, and vehicle mounted device that can do away with
the need to construct barriers and enclosures, etc., and
reliably levy a car parking fee.

[0005]
In order to solve the above problems, the present

invention adopts the following means.

A first aspect of the present invention is directed to a



i

In this way, with a conventional car park it is necessary to install a
nunber of barriers etc. when constructing the car park, and there is the
di sadvantage that it is necessary to block off entry fromthe outside by
encl osing the car park. [0004] The present invention has been
conceived in view of the above describeqsproblens, and an object of the
invention is to provide a fee collection system car park nanagenent
apparatus, and vehic|e nounted device th@ can_do amaxymﬁth the need.to

t
const r uct! HarF e Chhe eHIPOSHr B, REQVISAdVIER i abFF @Yy GI8APPPEr king
fee. [0005] In order to solve the above problens, the present
i nvent i orc@dopirCrERNED| ¥ oWk ng PreaRsl iy fof stahspeeking rhglprésent
invention is directed to a 3 fee collection apparatus, provided with
ant ennas, pegui gpedin na coar esSponaeazse Wt heral pt imal abyenfucay pagkahg regi ons
provided in a parking area, for emtting an enquiry signal towards the car

parking regionss amd @a€apa PRI Kg MBOQUSIENt 2 3RPAr dhHSph Ok BX6HaB8GERY
information with vehicle nobunted devices fitted to vehicles in the car

parking reg Pétuéh?oﬁe&xﬁﬁéﬁ&fﬁgoﬁnPQPﬁé@i&ﬁ @EP%‘?QhEBerHBBBPere'ati”9

to the vehicles and a parking start tine in a correlated nmanner, and | evying
a parking ,fee at predetermned.tine intervals, when.the car park mnanagenent
Appar at USTELER Vebl THFOr At Tohi FLF &t ho 16 Gohi KFG6TF aRent ehed FRomeahi ol e

mount ed devices that have received the enquiry signal.
collection apparatus storing information relating to the

vehicles and a parking start time in a correlated manner, and
levying a parking fee at predetermined time intervals, when
the car park management apparatus receives information
relating to vehicles transmitted from vehicle mounted devices
that have received the enquiry signal.

[0006]

According to the above-described first aspect, antennas
are provided in correspondence with car parking regions, and
when a vehicle mounted device receives an enquiry signal
emitted from an antenna it 1s detected that the vehicle is
parked in the car parking region. Further, when it is
detected that a vehicle is parked, information relating to the
vehicle is transmitted from the vehicle mounted device to the
car park management apparatus, and so it becomes possible for
the car park management apparatus to carry out management by
correlating the information relating to the vehicle with the
parking start time. In this way, 1t becomes possible to

automatically levy a parking fee in accordance with usage time



[ 0006] According to the above-described first aspect, antennas are
provided in correspondence with car parking regions, and when a vehicle
nount ed devi ce receives an enquiry signal emtted froman antenna it is
detected that the vehicle is parked in the car parking region. Further, when
it is detected that a vehicle is parked, information relating to the vehicle
is transmitted fromthe vehicle mounted Hevice to the car par k managenent

apparatus, and so. it becones possible for the car park managenent apparatus
to carry obit2nkpagerent 1byceorielat gV ERECLATBPHAEPENSRELSEI ng to t he
vehicle with the parking start tine. In this way, it becones possible to
automatical |y Fevyhaspagkiag, f eecPndaseotdahbe wirAtusagecti Aescaipfda
vehicle fitted with the vehicl e-nmounted devi ce. In this manner,
accordi ngaboveheiti rstpaspéctledescrebedbaboveyyi & parpassi bke wathehitabl y

| evy a parking fee without the need for barriers and fee collection

equi pment gt gRLGaPGESHaRd; eX5t §naf raccab1PaEK i oAl 88y iphARe Lhere is no
| onger any need to enclose the parking area with railings or walls, it is

possi ble to. inmprove the usage environnent by pot givin feeling of being
ol osed | n°t5-GUGFS, 2HE PALfReCtade Wt R4 ConvERtT ofelBar Far k. o[5007)
In the fee collection apparatus_of the above described first aspect, it is
al so possiBl'e8Sto2R¥VREEA aPr 8RGeRERt CRRePBTKABIcAFeBal'k thahaderBAE Sppar at us
transmits authentication information indicating that a parking fee has been
| evied novadlby td thepvehible houarpdodevibe asagepesdetrenmengdbli notig or
at predetermned tinme intervals.

giving a feeling of being closed in to users, as is the case

with a conventional car park.

[0007]

In the fee collection apparatus of the above described

first aspect, it is also possible to have an arrangement where

the car park management apparatus transmits authentication

information indicating that a parking fee has been levied

normally to the vehicle mounted device at a predetermined

timing or at predetermined time intervals.

[0008]

With this type of arrangement, since the authentication

information 1s transmitted to the vehicle mounted device, it

is possible to issue an alarm to the effect that car park fee

collection has been carried out normally to the surrounding

area, for example, by displaying this authenticatiocn

information on a display section of the vehicle mounted

device.

[0009]



[ 0008] Wth this type of arrangenment, since the authentication
information is transmtted to the vehicle nounted device, it is possible to
issue an alarmto the effect that car park fee collection has been carried
out normally to the surrounding area, for exanple, by displaying this

aut hentication informati on on a displ ay ection of the vehicle nmounted
device. [0009] 5 It is al so possi in the fee collection apparatus
of the above scrlb first as ecti t e an rangenent where th

ok manageren ® apbat s SeHE B es A T d% NURDEF CA8OY hE At REREI Cat i on
information, and transmts this random nunber to t he vehicl e nmount ed devi ce,
and corr el PV <G HAEFONE AURDEF T Wi TPE ¢ Tf oF Pt 3 BR 2 BraF BRRYPRGR g ERBe
vehi cl e nounted device for transmssion to a termnal unit carried by an
attendanttiof ¢de rark pakagg@i0]apparat W thenrhrasteype vinademangenent aswhen
fee collection is carried out normally, a random nunber is transmtted from
the car pak aBtiagenedd t appalatusmi 0idhe aedi et enspouns edhdevigedoand this
random nunber is also transmtted to a term nal unit together with

L dentificalhod: | £ of@ti on £ oL ﬁ@@nﬁ’&h" gleimpunigd device,cubich; geans, for

exanpl e, that an atfendant can easily confirm whether or not |evying of a

fee has been,perfornmed correct r|n the ando nunber . di spl ayed on
the ter m Haf CURi T THEy G e’ ca%m%tmh The S aidbht hURDEVS ol pt ayed on t he
vehi cl e nmount ed device. Also, by using an unpredictabl e random nunber as the

aut hent i CER¥RET DY het i BT i 1@@%5%%%}@11 et o7 prevBntat ratibiul @mE T behaly or
such as displaying authentication information in advance on the vehicle
nount ed deviaetendant of the car park.

[0010]

With this type of arrangement, when fee collection is
carried out normally, a random number is transmitted from the
car park management apparatus to the vehicle mounted device,
and this random number is also transmitted to a terminal unit
together with identification information for the vehicle
mounted device, which means, for example, that an attendant
can easily confirm whether or not levying of a fee has been
performed correctly by comparing the random number displayed
on the terminal unit they are carrying with the random number
displayed on the vehicle mounted device. Also, by using an
unpredictable random number as the authentication information
it 1s possible to prevent fraudulent behavior such as
displaying authentication information in advance on the
vehicle mounted device.

[0011]

The fee collection apparatus of the above described first



[ 0011] The fee collection apparatus of Lhe above described firsL 6 aspect
can al so have an arrangenent where, when a plurality of vehicles are parked
in the parking areas, random nunbers are periodically generated by the car
par k managenent apparatus, and the random nunbers are transmtted to the
vehi cl e nounted devices to vehicles for which a parking fee can be |evied
normal ly. [0012] Wth this type of6arrangenent by di spl ayi ng the
random nunbers i n vehicle nounted devices that have received a rapdom

nunber, i3SHEC e F53? BI2VE AR TFINEHRE R actNehat PaFki AgPteBs haveCbeen
| evied normally to the surrounding area by displaying the random nunber etc.
At this tisecies vert @ mpdintedtidevbeelsiforanmi eh revyengnenbeas pafking
fee is carried out normally, the sanme random nunber is displayed, and so it
becones possiddiecd bl eastyrspediby viehi cde pounteshdeynhees, appaos tes, wor ds
vehi cl es, for which a parking fee has not been levied normally. [0013]
and the random numbers are transmitted to the vehicle mounted
devices to vehicles for which a parking fee can be levied
normally.
[0012]

With this type of arrangement, by displaying the random
numbers in vehicle mounted devices that have received a random
number, it is made possible to notify the fact that parking
fees have been levied normally to the surrounding area by
displaying the random number etc. At this time, in wvehicle
mounted devices for which levying of car parking fee is
carried out normally, the same random number is displayed, and
so 1t becomes possible to easily specify vehicle mounted
devices, in other words vehicles, for which a parking fee has
not been levied normally.

[0013]

It is also possible for the fee collection apparatus of
the above described first aspect to have an arrangement where
a stanchion is arranged close to the car parking regions, and
the antennas are attached to the stanchion so as to
substantially align the their own wireless communication

regions and the car parking regions.

[0014]



It is also possible for the fee collection apparatus of the above descri bed
first aspect to have an arrangenent where a stanchion is arranged close to
the car parking regions, and the antennas are attached to the stanchion so
as to substantially align the their own w reless comuni cation regi ons and
the car parking regions. [0014] 7 Wth this type of structure, by
substantially aligning the wrel ess commlini cabl e regi ons of the antennas

wi th car parking regions, enquir ignals transmtted friggeafh antenna wil |l

a

Si
only be recei &ttt l%eﬁYE?eQEDéEF% CHESi cRY parRFhg ke fLpdPkiAg region
corresponding to that antenna. In this way, it is possible to prevent
infornatibheiMié¢1@$%n@@mMEDMEéhlﬁerQQBQﬁEngfcéhepaﬁkﬁﬁgaﬁegﬂégsCaF001S]

It is also possible, with the fee collection apparatus of the above

descri bedpétrkstgaspettnsf oengni oyl gonal excthangeibetdeénotnheaveheckenmunt ed
devices and the car park nmanagenment apparatus to be carried out via the

antennas. ,l11isnal spepPpsstbleq With {heitee-sohheeti gavappapatusngf ihhg
above described first aspect, for information exchange between the vehicle

oA el 5 B PR3 POLY UBOAUEHET SERRLALkEhRaD® SACLER out v
way, 1t is possible to prevent information interference
between neighboring car parking regions.

(0015]

It is also possible, with the fee collection apparatus of
the above described first aspect, for information exchange
between the vehicle mounted devices and the car park
management apparatus to be carried out via the antennas. It
is also possible, with the fee collection apparatus of the
above described first aspect, for information exchange between
the vehicle mounted devices and the car park management
apparatus to be carried out via a wide area communication
network.

[0016])

A second aspect of the present invention 1s directed to a
fee collection apparatus, provided with an entrance antenna
installed at an entrance to a parking area, and a parking
management device for communicating with a vehicle mounted
device fitted to a vehicle entering the parking area via the
entrance antenna, wherein, when the parking management device

receives information relating to a vehicle from the vehicle



[ 0016] A second aspect of the present invention is directed to a fee
col l ection apparatus, provided with an entrance antenna installed at an
entrance to a parking area, and a parki ng managenment device for

communi cating with a vehicle nounted device fitted to a vehicle entering the
parking area via the entrance antenna, erein, when the parking nmanagenent
device receives information relating toa vehicle fromthe vehicle 8
nount ed devi ce, the jnfopgg;ion relating to the vehicle and entry time into

the par ki Hreéh e Sror'ddt | T r et at ey datier $© anee alkhent § catf on

information indicating that the vehicle is under the supervision of the park
managemef E@ppdridtausi 1 tah S e tdarehed e ht P eedrotint dcdevd ket e 0017]
According to the above descri bed second aspect, since information relating
to the vetdroler,| sartd eansmdriteded rom t fref aeii ttl en nouat eslt deyi cleat othde car
par kK managenent apparatus via the entrance antenna when the vehicle enters

the parkivhi@iea,id tuheconBse pOgse Bl Bs f dhe (¢ RanK RRR/ESEBARL appar at us
to carry out managenent by correlating the information relating to the

vehicle w g]errtal‘:ﬁnslaairg('ﬂkgaﬁéﬁ cdd By A t\héﬁjtcﬁ:fé”méﬁnﬁesﬁl(p Sslble to
accurately clock the time each vehicl e uses e car par or Wwth sinple
equipmentE 50918] It is also possible for the fee coll ection apparatus
of the ab descri bed second aspect to have an arrangenent where an exit
antenna is provided, installed at an exit of the parking area, for carrying
out conmuni catAFPIEINY & ¥ e IDUMEIC e Cesvtord vaspette | aVERg t he
par ki ng area, and when the parki ng managenent devi ce receives information
rel ati ng itrof didves tviedn ctel friomy the viehiodlel abunt ede devicet vé@d fhen extié
antenna, time of entry into the parking area associated with the information
relating $ehtdie vehicles i e 38 QUL NG & park management apparatus

via the entrance antenna when the vehicle enters the parking

area, 1t becomes possible for the car park management

apparatus to carry out management by correlating the

information relating to the vehicle with the parking start

time. In this way, 1t is possible to accurately clock the

time each vehicle uses the car park for with simple equipment.

[0018]

It is also possible for the fee collection apparatus of

the above described second aspect to have an arrangement where

an exit antenna i1s provided, installed at an exit of the

parking area, for carrying out communication with a vehicle

mounted device of a vehicle leaving the parking area, and when

the parking management device receives information relating to

the vehicle from the vehicle mounted device via the exit

antenna, time of entry into the parking area associated with

the information relating to the vehicle is read out and a



3

9 usage tine for the parking area is calculated, a usage fee is cal cul ated
based on this usage tine, and the cal cul ated usage fee is |evied. [0019]
Wth the above descri bed arrangenent, when a vehicle | eaves the parking
area, collection of a parking fee is carried out by exchanging information
bet ween the vehicl e nounted device and t@e car park managenent apparatus by
nmeans of the exit antenna. In this way, When |eaving froma parking area, by
ensuring the greqnisfé§f£hby gaﬁsing throu%h a.re ign where co ni_cation
with the BX71° ant®hna’f s PosBFbF&19i ¢F2 posSPhFE t6°do awa§ @t hSEhé need
for equi pnment installation such as exit gates and barriers at the exit of
the parkifRy @reatetop2epd on th%?t%??ﬂeagb@%t ahdt heepresentaFadeHERBA i s
directed to a fee collection system provided with a vehicle nmounted device
fitted tofeevehikdeiedntennas provided in correspondence with a plurality of
car parking regions provided in a parking area, and a car park managenent
apparatusjdorsexchangi ng i nformati on with vehicle nmounted device fitted to
vehi cl es parked in the car parking regions, wherein the antennas transmt

enquiry signalgi{ cRE PBEKLNG-5£01 908 SPFLRSPABAL NG hont hepesgt ves, the
vehi cl e nounted device transmts information relating to the vehicle and

InfornatlPgaégglgﬁélggrg§£5lQgegfaééligc£bgn %9 a parking fee is

carried out by exchanging information between the vehicle
mounted device and the car park management apparatus by means
of the exit antenna. In this way, when leaving from a parking
area, by ensuring the area is left by passing through a region
where communication with the exit antenna is possible, it is
possible to do away with the need for equipment installation
such as exit gates and barriers at the exit of the parking
area.

[0020]

A third aspect of the present invention is directed to a
fee collection system, provided with a vehicle mounted device
fitted to a vehicle, antennas provided in correspondence with
a plurality of car parking regions provided in a parking area,
and a car park management apparatus for exchanging information
with vehicle mounted device fitted to vehicles parked in the
car parking regions, wherein the antennas transmit enquiry
signals to car parking regions corresponding to themselves,
the vehicle mounted device transmits information relating to

the vehicle and information indicating parking start to the



car park managenent apparatus in a correl ated manner when an enquiry signa
has been received fromthe antenna, and also transmt information relating
to the vehicle and information indicating parking end to the car park
managenent apparatus in a correl ated manner when recei pt of the enquiry

si gnal becones inpossible, and the car ﬁﬁrk managenent apparatus correl ates
and stores the information relating to e vehicle and information
indicating Parking start tinme when information relating to the vehicle and
i nf or mat | 07" i AUT CAtFHYT PAFRT nGRRAATYS i R € P QIS o dd Sut 2% he
parking start time that is associated with the information relating to the
vehi cl e vieE1iRe $hiorheleonteenat¢aglivedt Reonehhel enhpdneheaNff 8LFat i on

i ndi cating parking end is received, then calculates a parking tinme based on
t he parkingastrart itnfheraadicurrehatingetot ohearepgiolié kedyinfiopmecéssi ng for
a parking fee relating to the parking tinme. 00211 According to the
above desgcrdbesk 1hirgaerbedi agat cowhea @Qﬂﬂygkﬁa&hﬁﬁgéﬁeﬁgsﬁpFEEaﬁhEhiﬁhe
antennas installed in the parking area, information relating to the vehicle
S apansmLtLaf Loo LG £2LnDAr i DRNAOCHEDL BPPANDLUS,ALM,0: be, CBL BALK
managenen appara?us i s capabl e of accurately clocking dar par usage tine
for the vehicle, further, when communi cation with the antennas installed in
the par ki HEPAF eHel Beconest Phpodsi Bf &Xi FRedgBERF nPRBET £ haf ?ﬁérggﬁFEFe has
left 11 the car parking region, and information relating to the vehicle and
i nfor mat i @pd i HHPERS i Pye parke gt eemi hat abAnNdster Bhenvehedlerandt he vehicle
nount ed device to the car park managenent apparatus. In this way, it is
possi bl e fofothet tan padkcabhagepenkiappatatustineachanatefyrasceohai n t he
time when the vehicle | eaves the car park. Then, a car park usage tine is

cal cul ategefromihect tH® GahipaEking pﬁfagmaaﬂ@gegn@ycéh@ngaﬁap@&kg _ _
managenent apparatus started and the tine of |eaving, and fee colléction is

CarT o0, U PECPLCHIGc el IOR g 0wt b0 BRI LS 00eT 1 o
that is associated with the information relating to the
vehicle when the information relating to the vehicle and the
information indicating parking end is received, then
calculates a parking time based on the parking start time and
current time, to carry out levying processing for a parking
fee relating to the parking time.

[0021]

According to the above described third embodiment, when
communication 1s possible with the antennas installed in the
parking area, information relating to the vehicle is
transmitted to the car park management apparatus and so the
car park management apparatus 1s capable of accurately
clocking car park usage time for the vehicle. Further, when

communication with the antennas installed in the parking areas

becomes impossible it is determined that the vehicle has left



i

A fourth aspect of the present invention is directed to a fee collection
system provided with a vehicle nounted device fitted to a vehicle, and a
car park managenent apparatus for exchanging information with the vehicle
nmount ed devi ces, wherein the vehicle nmounted device is provided with a
position information acquisition secti og\ﬁf or acquiring map information of a
par ki ng area and current position, and en it is detected that the parking
area has heen entered, the information relating to the vehicle and

ot IOIE {70 G et A T ot A TS Tk § 618 HES B par k
managenent apparatus in a correlated manner, and also when it is detected

t hat t he Warkify ardal hasrheeren efrdienel 1nfRr ettt ¢ enbtahgon1Psto the
vehicle and information relating to parking end are transmtted to the car
par kK manageresti apparatas the avelol ¢ b at@dh tannegsvi @ndc whienei oat heaclar park
managenent apparatus correlates and stores the information relating to the
vehi cl e afthPikd g Stpdtatide whendirf eraat iien irelatdang to tde ghicd.e and
information indicating parking start is received, and al so reads out the
par ki ng ' [ i at i [ i ' to the
vehicl e \?é%ﬁ\ﬁ irﬁ%gg%éantt%tn a?p a?ﬁ%@t%gt%\%é%%?%%n%%%%%ﬁn%ﬁ g%lirIH%di cating
parking end is received, then calcul ates a parki time based qn the parking
Start i MEhd U PR C 1T meaYer CERT y- oo TEYyi AP oBesAng e U454 ki ng
fee relating to the parking tinme. [0023] According to the above
descri bed ftfurtsh xpactatent ¥5om ntlee t e ae ki nep Bl B20 | s Hed dBdealoddsied on
map i nformation of the parking area and current position, and information
rel ati ng tthee tdeer ved ol rea reangemeant O aeyb & vant @ 1 ds Cat t ard) qoaat ki mg simetofire
transmtted fromthe vehicle nounted device to the car park managenent
appar at usied i dd Say@ysed tcd 51 Q05Sb D! £5 fO4 r# heg Calt Pk do ranagesgntnappar at us
to accurately register parking start tinme associated with information

rel ating %@a% vehicl e. Further, if leaving of the parking area is
detected by smat ch of map information of the parking area and current

In this way it is possible to reliably levy a car park
usage fee using simple equipment.
[0022]

A fourth aspect of the present invention is directed to a
fee collection system, provided with a vehicle mounted device
fitted to a vehicle, and a car park management apparatus for
exchanging information with the vehicle mounted devices,
wherein the vehicle mounted device is provided with a position
information acquisition section for acquiring map information
of a parking area and current position, and when it 1is
detected that the parking area has been entered, the
information relating to the vehicle and information indicating
parking start are transmitted to the car park management
apparatus in a correlated manner, and also when it 1is detected

that the parking area has been left, the information relating



13 position, information relating to the vehicle and information indicating
parking end are transmtted fromthe vehicle nounted device to the car park
managenent apparatus. In this way, it is possible for the car park
managenent apparatus to accurately ascertain the tine when the vehicle

| eaves the car park. Then, a car park usage tine is calculated fromthe tinme
car parking being managed by that car park managenent apparatus started and
the tinme of |eaving, and fee collection is carried out according to thus
usage tine G t¥HE ey, 2R 1RIpoRa bR ¥oleklnabty Pavyiadcardpafk usage
fee using sinple equipnent. [0024] It is also possible for the fee

col | ecti oraystieni o thetlabovaer desck i henz ydmnedt ardbdfaoattus aspects to have an
arrangenent where the car park managenent apparatus periodically generates
random nuidhers] £106d anpetié od ofd timer et i thé ndof med+ oMmsebgémaget o par ki ng
end is received fromthe vehicle nounted device, and transmts the random

nunbers tgo, the mehicl e opunt ed, devi €8, and,al s0r 6 é@i@ﬁﬁi%w{%ﬁ&on for

speci fying the vehicle nounted device wth the random nu rs an ransmts
to a terminal_unit. being held.by a _car park attendant, and the vehicle
mount ed dev GE TS bT oV dled U Ca gt By et iooh. | M (e b FeoHounber
is received, displays the random nunber on the display section. [0025] |t
Wth thist®ypee ofet¢iRtane, 1»f nee bl pantoii prkbey PrEkeivedstabi the car
par k managenent apparatus is displayed on the display section, it is
possi bl e feretthed atdamhdahto ofedde car pae kpdokeasi $yaspecifiy aghaehisl e t hat
is not under the supervision of the car park managi ng apparatus, for

exanpl e, a&syehi £ €d el Loh f e Wi Ebrhevyomdr 6f a @i Par kb ngh & ege hasl @othbeen
carried out normally, by conparing a random nunber displayed on the term na

uni t they; af e garfyi ng 1hefsel ves: i the @ £ ADAomy nugbery di 55 ayeds; o: £agh

di spl ay section.

parking end is received, then calculates a parking time based
on the parking start time and current time, to carry out
levying processing for a parking fee relating to the parking
time.

[0023]

According to the above described fourth aspect, entry
into the parking area is detected based on map information of
the parking area and current position, and information
relating to the vehicle and information indicating parking
start are transmitted from the vehicle mounted device to the
car park management apparatus. In this way, it 1s possible
for the car park management apparatus to accurately register
parking start time associated with information relating to a
vehicle.

Further, if leaving of the parking area is detected by

mismatch of map information of the parking area and current
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[ 0026] It is also possible for the fee collection system of the above
described third and fourth aspects to have an arrangenent where the car park
managenent apparatus periodically generates random nunbers for a period of
time until information relating to parking end is received fromthe vehicle
mount ed device, and transmts the randomsnunbers to the vehicle nounted

devi ces, and also correlates information for specifying the vehicle nounted

devi ces with. r ar S L ran t I i I; hel d
by & car BArkee? endare or Ers EarenarR Enbien e ke g e s
provi ded hti ng.sectign, and mhen omn S received the
P ohting Sedtrantd Praghds &b af%ﬁ@ﬂé@ﬁ?é@% RaPHotra PrbFiRdom nunber.
[0027] Wth this type of structure, since a lighting section is 15 flashed
at a tininguebededpvhdrngOt bha ¢aﬁd@ﬁrhumﬁéagﬁeeétvéﬁpﬁréﬁuﬁhe Eartpag k
managenent apparatus, it is possible for the attendant of the car park to
easily speeyfyia vehpokeibhat fos hbt uvadepathemsupgemestonpphrbhescab

par ki ng managi ng devi ce, for exanple, a vehicle etc. for which levying of a

parking feechastaoy heeareathi eHe ot mBOLARKI YhebycE0RPAr I BEvAs apdopypunber
di spl ayed on the termnal unit carried by thenselves with the flashing

timng Ofng§,|'ﬁﬂgﬂjﬂgf%%¥'§g&k[£éégﬂ time is calculated from the time

car parking being managed by that car park management
apparatus started and the time of leaving, and fee collection
is carried out according to thus usage time. In this way, it
is possible to reliably levy a car park usage fee using simple
equipment.

[0024]

It is also possible for the fee collection system of the
above described third and fourth aspects to have an
arrangement where the car park management apparatus
periodically generates random numbers for a period of time
until information relating to parking end is received from the
vehicle mounted device, and transmits the random numbers to
the vehicle mounted device, and also correlates information
for specifying the vehicle mounted device with the random
numbers and transmits to a terminal unit being held by a car
park attendant, and the vehicle mounted device is provided
with a display section, and when a random number is received,
displays the random number on the display section.

[0025]
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A fifth aspect of the present invention is directed to a vehicle nounted
device, fitted in a vehicle, for transferring information with a car park
managenent apparatus for managi ng charges of a parking area, when the
parking area is entered, provided with a display section, wherein when

aut hori zation information indicating behgg under the supervision of the car
park managenent apparatus is received fromthe car park managenent

tus, th thari zati i nf ti i s_displ d t he di spl
section. [002911-h CHiACoHYTi by Tof the T (hiAspett: “iiHe diRFont i cati on

information is displayed on a display section, it is nade possible to issue
an al ar ML HES Uk FSUNdIh L AT R Of B #ECTRer 2RIPRY &tiper ¥F s dPP b Yehe car
par ki ng managenent device. [CC30] A sixth aspect of the present invention is
di rect ed aro the 16l syrehd ol e atoumt edi devs cees$ibttedion vheehicérdafiorof
exchanging information with a car park managenent apparatus for managi ng

charges ofha qar kidk af @aea WEn 4 hec pay ki Ngeldd €Be | Shent £5 edot phyé deghai th a
|l i ghting section, wherein when authorization information indicating being

e PSSO, o1 L PR ISR ORI ot Bl e o
timng CQ&&%ﬁgﬁgqégg_t{%}fh f%gr%%&%f%éogfigﬁégg%gégnfee has not been
carried out normally, by comparing a random number displayed
on the terminal unit they are carrying themselves with a
random number displayed on each display section.
[0026]

It is also possible for the fee collection system of the
above described third and fourth aspects to have an
arrangement where the car park management apparatus
periodically generates random numbers for a period of time
until information relating to parking end is received from the
vehicle mounted device, and transmits the random numbers to
the vehicle mounted devices, and also correlates information
for specifying the vehicle mounted devices with the random
numbers and transmits to a terminal unit being held by a car
park attendant of the car park, and the vehicle mounted device
is provided with a lighting section, and when a random number
is received the lighting section is flashed at a timing
corresponding to the random number.

[0027]

With this type of structure, since a lighting section is
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[ 0031] According to the sixth aspect described above, a lighting
section is flashed at a timng corresponding to the authentication
information, and it is made possible to issue an alarmto the surrounding
area of being under the supervision of the car park managenment appar atus.
I'ncidentally, the respective structures,described above can be conbi ned
wher e possi ble. [0032] Accor di ng %o the present invention, the effect

wol | o Bl HG b S 10 o By W H THATHT 1 T D TTEPE BHBET bnbeeeoled Br i of
Description of Drawings [0033; Fig. 1 is a drawing show ng the overal
struct ur e g f£he car park management apparatus, it is poSsible for the

attendant of the car park to easily specify a vehicle that is

not under the supervision of the car parking managing device,

for example, a vehicle etc. for which levying of a parking fee

has not been carried out normally, by comparing a random

number displayed on the terminal unit carried by themselves

with the flashing timing of the lighting section.

[0028]

A fifth aspect of the present invention is directed to a
vehicle mounted device, fitted in a vehicle, for transferring
information with a car park management apparatus for managing
charges of a parking area, when the parking area is entered,
provided with a display section, wherein when authorization
information indicating being under the supervision of the car
park management apparatus 1s received from the car park
management apparatus, the authorization information is
displayed on the display section.

[0029]

According to the fifth aspect, since authentication
information is displayed on a display section, it is made
possible to issue an alarm to the surrounding area of being
under the supervision of the car parking management device.
{0030]

A sixth aspect of the present invention is directed to a
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17 fee collection systemof a first enbodi nent of the present invention.
Fig. 2 is a drawing for describing an area where conmuni cation i s possible
witH an antenna unit shown in Fig. 1. Fig. 3 is a block diagram
showi ng the schematic structure of the antenna unit shown in Fig. 1.

Fig. 4 is a block diagram show ng the sggenatic structure of a car parking
managenent device shown in Fig. 1. Fig. 5 is a block diagram show ng
the schematic structure o a_vehig%egggunted device of _a first enbodi nent of

the preseftlinvedtqynted devigey al | dWERRAT t LS hotWwhgeACkdmtR? cat i on

sequence in a fee collection systemof a first enbodi nent of the present
i nventi oninformation with a car park management apparatus for managing

charges of a parking area, when the parking area is entered,
provided with a lighting section, wherein when authorization
information indicating being under the supervision of the car
park management apparatus is received from the car park
management apparatus, the lighting section is flashed at a
timing corresponding to the authorization information.

[0031]

According to the sixth aspect described above, a lighting
section is flashed at a timing corresponding to the
authentication information, and it is made possible to issue
an alarm to the surrounding area of being under the
supervision of the car park management apparatus.

Incidentally, the respective structures described above
can be combined where possible.

[0032]

According to the present invention, the effect 1is
achieved of making it possible to reliably levy a car parking
fee, as well as being able to do away with installing barriers

and fences etc.

Brief Description of Drawings
[0033]

Fig. 1 is a drawing showing the overall structure of a
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Fig. 7 is a drawing showing a nodified exanple of a fee collection system of

a first enbodi nent of the present invention. Fig. 8 is a draw ng
showi ng the overall structure of a fee collection systemof a second
enbodi nent of the present invention. Fig. 9is a flowhart show ng a

communi cati on sequence in a fee coIIect&gn system of a second enbodi nent of
the present invention. Fig. 10 is a flowhart show ng a comuni cati on

sequence _18 in fee collection_system of second enbodj nent of the
e €0 sy em 04e -4 L E T PO s T 8Row o BhCoRFERFEL | on

present i nt9
sequence in a fee collection systemof a third enbodi nent of the present
i nvent i optnvention.

Fig. 2 is a drawing for describing an area where
communication is possible with an antenna unit shown in Fig.
1.

Fig. 3 is a block diagram showing the schematic structure
of the antenna unit shown in Fig. 1.

Fig. 4 is a block diagram showing the schematic structure
of a car parking management device shown in Fig. 1.

Fig. 5 is a block diagram showing the schematic structure
of a vehicle-mounted device of a first embodiment of the
present invention.

Fig. 6 is a flowchart showing a communication sequence in
a fee collection system of a first embodiment of the present
invention.

Fig. 7 is a drawing showing a modified example of a fee
collection system of a first embodiment of the present
invention.

Fig. 8 is a drawing showing the overall structure of a
fee collection system of a second embodiment of the present
invention.

Fig. 9 is a flowchart showing a communication sequence in
a fee collection system of a second embodiment of the present
invention.

Fig. 10 is a flowchart showing a communication sequence



Fig. 12 is a flowhart showi ng a conmuni cati on sequence in the fee
collection systemof the third enbodi nent of the present invention.
Expl anati on of Reference Signs: [0034] 1car park 2parking area 4a, 4b,
4cantenna unit 3a, 3b, 3cvehicle parking region 5car park nmanagenent
apparatus 16storage device 13

in a fee collection system of a second embodiment of the
present invention.

Fig. 11 is a flowchart showing a communication sequence
in a fee collection system of a third embodiment of the
present invention.

Fig. 12 is a flowchart showing a communication sequence
in the fee collection system of the third embodiment of the

present invention.

Explanation of Reference Signs:

[0034]

1 car park

2 parking area

4a, 4b, 4c antenna unit

3a, 3b, 3c vehicle parking region
5 car park management apparatus
16 storage device

17 clock

18 control section

19 communication section

25 storage device

26 control section

27 communication section

28 display section

29 alarm notification section



17cl ock 18control section 19comuni cati on section 25storage device 26control
section 27comruni cati on section 28di splay section 29alarm notification
section

19
30 IC card insertion section
35 entrance antenna unit
36 exit antenna unit
40 terminal unit

50a, 50b, 50c wvehicle

A attendant

Best Mode for Carrying Out the Invention
[0035]

One embodiment of a fee collection system of the present
invention will be described in the following with reference to
the drawings.

[0036]
[First Embodiment]

Fig. 1 is an overall structural drawing of the fee
collection system of this embodiment.

As shown in Fig. 1, a plurality of car parking regions
3a, 3b, 3c are provided in a parking area 2 of a car park 1 of
this embodiment (in the following, when indicating all of the
parking areas, the reference numeral "3" will be assigned, and
when indicating each parking area reference numerals "3a",
"3b" etc. will be assigned. The same applies to other
structural elements.). Antenna units 4a, 4b, 4c, are
respectively provided in each of the car parking regions 3.

The antenna units 4 are attached to stanchions installed close



19 301 C card
40t erm nal un

t he

| nventi on

insertion section 35entrance antenna unit 36exit antenna unit
It 50a, 50b, 50c vehicle Aattendant Best Mdde for Carrying Qut

20

to the vehicle parking regions 3. Also, regions where
wireless communication with the antenna units 4 is possible
are substantially aligned with the vehicle parking regions 3.
For example, a wireless communication possible region of the
antenna units 4 is substantially aligned with a parking space
for a single vehicle, which is set to a length of 4 m and a
width of 3 m, as shown in Fig. 2.

[0037]

As shown in Fig. 3, each antenna unit 4 is comprised of
an antenna section 7, a communication processing section 8 and
a control section 9. The antenna section 7 is provided with a
transmit antenna and a receive antenna. The communication
processing section 8 has structural elements required to
perform general communication processing, such as a band pass
filter, amplifier, modulator, oscillator, packet switching
unit etc. The control section 9 functions as part of a car
park management apparatus 5, which will be described later,
and comprises, for example, a CPU 11 and clock 12, and a
communication module 13 for carrying out communication with
the car park management apparatus 5 via an information
transmission medium 6.

[0038]

As shown in Fig. 4, the car park management apparatus 5

comprises a communication module 15 for performing

communication with the antenna sections 4 via the information



[ 0035] One enbodi ment of a fee collection system of the present

invention will be described in the following with reference to the draw ngs.
[ 0036] [First Enbodi nent] Fig. 1 is an overall structural draw ng of
the fee collection systemof this enbodi nent. As shown in Fig. 1, a

plurality of car parking regions 3a, 3b, _3c are provided in a parking area 2
of a car park 1 of this enbodi nent (in ?He foll ow ng, when indicating all of
t he parki ng areas, . the rgference nuneral "3" wil assi9ned,1§nd when

| b
i ndi cati ng” ¥aTh At RF MCAr A Pef&rehCEaAtingral sOm34°: a36u06tcl 'ni Bl be
assigned. The sane applies to other structural elenents.). Antenna units 4a,
4b, 4c, e Ee’hettfvedy pfovnded FonmachcoflieheseakiparkPngoregi ons 3. The
antenna units 4 are attached to stanchions installed close
performing communication with a terminal unit 40 carried by an

attendant A of the car park 1.

Information received from a vehicle mounted device 20
that will be described later, is stored in the storage section
16, as well as an encryption key for encrypting information, a
charge table that is referenced when calculating a usage
charge of the car park 1, etc. Writing of information to this
storage device 16 and reading of information from the storage
device 16 is carried out by the control section 18.

[0039]

Next, a vehicle-mounted device 20 fitted in a vehicle 50
will be described. Fig. 5 is a block diagram showing the
schematic structure of the vehicle-mounted device of this
embodiment. As shown in Fig. 5, the vehicle mounted device 20
comprises, as 1ts main structural components, a power supply
circuit 23 connected to a vehicle power supply 21 and an
internal battery 22, a storage device 25 for storing various
information, a control section 26, a communication section 27
for carrying out communication with the antenna unit 4, a
display section 28, a notification section 29 such as buzzer
or LED, an IC card insertion section 30 into which an IC card
is inserted, and an IC card interface 31 provided in the IC

card insertion section 30.



20 to the vehicle parking regions 3. Also, regions where wreless

comuni cation with the antenna units 4 is possible are substantially aligned
with the vehicle parking regions 3. For exanple, a wireless comunication
possi bl e region of the antenna units 4 is substantially aligned with a

par ki ng space for a single vehicle, which is set to a length of 4 mand a
width of 3 m as shown in Fig. 2. [0037 z As shown in Fig. 3, each
antenna unit is conprised of an antenna section 7, a conmunication
processi n§’ gégilon 8 and a control section 9. The antenna section 7 is
provided with a transmt antenna and a receive antenna. The conmuni cati on
processi ng secthenp@vdnssgpplet g atuetedBdninginégurpatred pevboraugener al
comuni cati on processing, such as a band pass filter, anplifier, nodul ator
osci | | at oguppacket £ st ehengenntleepeweTheuppntr ol sechi 0819akenatibpsdas
part of a car park managenent apparatus 5, which will be described | ater,

and compr § sesne | gkn XU Eun B GPUEITcandoc! 96k 12ppandsac foamyBh Lok

modul e 13 for carrying out conmunication Wt par managemnent

f d . sh
PP g aeteheSE by R g ereRe CLppEr aouPE BB Se o B ERT AR on

nodul e 15 for perform ng conmunication with the antenna sections 4 via the
informati &8R- Ahe internal battery 22 is provided so as to be able to

ensure electrical power to an extent to permit communication,
even if the supply of power from the vehicle power supply 21
is cut off. Various information that is necessary for the
charging process, which will be described later, 1is held in
the storage device 25, such as car owner information, vehicle
information including type of vehicle information, balance
information read out from an IC card, and card information
etc.

[0041]

An IC card to be inserted into the IC card insertion
section 30 is, for example, a contact type IC card, and is
internally fitted with an IC chip such as a flash memory or an
MPU. As well as card information such as a card ID number, a
balance and usage history are stored in this IC card.
Information stored in the IC card can be written or read by
the control section 26 via the IC card interface 31.

[0042]
With this type of vehicle mounted device 20, 1f the IC

card 1s inserted into the IC card insertion section 30, the



transm ssion nmedium 6, a storage section 16, a clock 17, a control section
18 and a communi cation section 19 for perform ng conmunication with a
termnal unit 40 carried by an attendant A of the car park 1.

I nformation received froma vehicle nounted device 20 that will be described
| ater, is stored in the storage section 16, as well as an encryption key for
encrypting information, a charge table that is referenced when calculating a
usage charge, of .t he p . Witin i.nformation to this storage
ovice. 10CERE PRAdERG LB Dht GFAE! GHEI FormFERe SAGPA0E e GEThE 16 Ica o

out by the control section 18, f0039] Next, a vehicl e-mount ed deV|ce
20 fittedtPAtady8hFEPESS0 1w thebd CdEs&r Baa. thirg 1C5 cig da 1BIt6EK adicagrlam
showi ng the schematic structure of the vehicl e-nounted device of this

enbodi nenandAsrshesnthn sFiigfosmathenvehi che soombed deviice 20,cempri ses, as
its main structural conponents, a power supply circuit 23 connected to a

vehi cl e pewrpostpply 2¥oandxampiiet erBal sbatiteny 22coadstorage 186 ¢@e25 for
stori ng vari ous | nformat i on, a cont rol section 26 a conmmuni cati on section

27 for caprylpgeouh EQ@”H@'%%%?OQeWEEBBLB% aﬂ&?@ﬁa HALT §3F909'§8E€¥059Ct'0”

28, a notification section uch as zzer or LED, an card 1 nsertion
section 32ﬁ|nt o which an S |n%erted and an grd interfac 31

provi ded tRESFE 88?aatﬁ§8rp|oﬁh§e89 6ﬁl§6thEZSF66&8F 9 in frgedo

supply circuit 23 mainly control a voltage supplied fromthe vehlcle pomer
suppl y 21nP§1aYvBPrage &B6FEEdONN tPhéhgeHsElre VREENtéd hasyvibee @O sgidle
supplies this voltage to each of the sections constituting the vehicle
nount ed déwi cea20inThemantennalorbatligr y r22 itaeplovicded .solasthbsbeagbl e to
ensure electrical power to an extent to permt communication, even if the

supply of ipowee heenrthetvehi ecketpewer osupphy bdkzks, Cib rokikamypalkl, Otse
information that is necessary for the charging process, which will be

descri bedy|,ater, ;bssﬁﬁkg eln bhe; %tQ%ég o@%%&%%t%% %%%Ql%% gar Qe 1Ep

i nformation, vehicl ormation including type o? vehicle information,

bal ance informathop read oyl hroman L& card, japd card,informtion gte.
that the situation is normal. On the other hand, in the event
that information was not read from the IC card, the control
section 26 causes display of indication that there is an error
on the display section 28, and by causing operation of the
notification section 29 notifies the fact that there is an
error to the user, and then prompts for the IC card to be
inserted again. Incidentally, the appearance the notification
by the notification section 29 takes can be different for
normal operation and for abnormal operation.
[0043]

Next, a description will be given of the operation of the

parking fee collection system of this embodiment.

Here, a vehicle 50a will be described as an example.

In Fig 1, in the case where the vehicle 50a is parked in



[ 0041] An 1 C card to be inserted into the IC card insertion section 30
is, for exanple, a contact type IC card, and is internally fitted with an IC
chip such as a flash nenory or an MPU. As well as card information such as a
card |1 C nunber, a bal ance and usage history are stored in this IC card.
Information stored in the IC card can b 4written or read by the control
section 26 via the IC card interface 317°0042] Wth this type of
vehi cl e nounted device 20, if the IC carg?is inserted into the IC card

i nserti on"88cYFohC30, PR hEL 23T BhE 0P 2 secPFoR*2BPF8ads Bul e 'ECEETd
information and a bal ance that are stored in the IC card via the IC card
interfacen@unked devies £hiefi hhorvelionct 60erheesebrageateenaeizs, and
tenporarily (for exanple, for about 10 seconds) displays the bal ance on the
di spl ay sectnoh 2B8andhsotetihérconthel aseehhanudbtcaasesteperati on efigt he
notification section 29 in order to notify normal operation to the user when

it has begn pagsidledioread ddorimtierenormd [ fsamdihs | Ceard. In this
way, if the notification section 29 is a buzzer, for exanple, the buzzer is

sounded, i he notifi i ClLi LS.a e | i ke t LED is
lit, to g?%%i%% i ?%aﬁ%%nggﬁi?ﬁe§§a%%8€ﬁé?t%h% g?%ﬁﬁ%?%ngpgnﬁ%rﬁﬁlégﬁh t he
other hand, in the event that infornation was not read fromthe |IC card, the
control s®cEFoRa 26N thus@sUBPRpFayeoPti fdi At FoRNERAEYt RePBaLs (8ASBr POF on
the display section 28, and by causing operation of the notification section
29 notifies tThe fact That ndry@Eds spmerk oronteithe uslkerymahidon hienr pronpt s
for the IC card to be inserted again. Incidentally, the appearance the
notificatépacbyyihe teei fékatienosethéonwR8rt akesheanchecdef fieeeatrkar

normal operation and for abnormal operation.
to in the following as vehicle mounted device ID) and time
information.
[0044]

Upon receipt of this response signal, the antenna unit 4a
transmits the response signal to the car park management
apparatus 5. The control unit 18 of the car park management
apparatus 5 (refer to Fig. 4) correlates the vehicle mounted
device ID, the time information and writes them to the storage
device 16 upon receipt of the response signal from the antenna
unit 4 (step SA3 in Fig. 6). Next, the control section 18
generates a random number ({(authentication information) by
encrypting the time information received from the antenna unit
4a and identification information for the vehicle parking
region 3a are in which the vehicle 50a is parked, using an
encryption key (step SA4 in Fig 6). Further, the control

section 18 reads out a parking fee corresponding to an initial

30 minutes from a charge table stored in the storage device 16



[ 0043] Next, a description will be given of the operation of the
parking fee collection systemof this enbodi nent. Here, a vehicle 50a wll
be described as an exanple. In Fig 1, in the case where the vehicle 50a is
parked in 24 the vehicle parking region 3a, for exanple, the
vehi cl e- nount ed device 20 of the vehicI? 50a receives an enquiry signal

e

transmtted fromthe antenna unit 4a (s 5p SAl in Fig. 6). This enquiry

signal includes_ tine ipfor ion.. The vehicl e-mounted device 20 transnmits a
eobonse STORRISES Therat ohha T B Gpbh TSBGT Gt Lh STehqu TSl gal
(step SA2 in Fig 6%. This response signal contains information for

speci fyi ngreheheRhi EpeSBEtERE BhAeEhef aphenpehileileé ¢RreferfBa vVehiiglehe

foll owi ng as vehicle nounted device ID) and tinme information. [0044]
mounted device 20 of the vehicle 50a (step SA6 in Fig 6).

Also, at this time, the control section 18 of the car park
management apparatus 5 correlates this random number with
information for specifying the vehicle 50a (referred to as
"vehicle identification information" in the following) and
transmits them via the communication section 19 to the
terminal unit 40 being carried by the attendant A of the car
park 1 (step SA7 in Fig 6). Here, the vehicle identification
information is assumed to be a number plate of the vehicle 50a
or identification information of the vehicle parking region
3a, for example. The terminal unit 40 displays received
information (step SA8 in Fig. 6).

[0045]

On the other hand, upon receipt of the parking fee and
the random number, the control section 26 of the vehicle
mounted device 20 (refer to Fig 5) displays the random number
(step SA9 in Fig.6), and also subtracts a fee of a fixed
charge from a balance stored in an IC card and updates and
stores this remaining balance as the balance of the IC card
(step SAl0 in Fig. 6).

[0046]
Next, in the event that balance update processing is

carried out normally, the control section 26 reads the balance



Upon recei pt of this response signal, the antenna unit 4a transmts the
response signal to the car park managenent apparatus 5. The control unit 18
of the car park nmanagenment apparatus 5 (refer to Fig. 4) correlates the
vehicle nmounted device ID, the tine information and wites themto the
storage device 16 upon receipt of the rggponse signal fromthe antenna unit
4 (step SA3 in Fig. 6). Next, the contr0l" section 18 generates a random

nunber (authentication_informatjon) by encr ing the tinge infornmation

recei ved 4 ?ﬁﬁtqﬁgégﬁ?éﬁﬁ§“u5?? Lg %%Hgiﬂ% t%ﬁ%%ﬁ%?o%h?n#%rﬂﬁf?oﬁgﬁﬁ?c?he
vehicle parking region 3a are in which the vehicle 50a is parked, using an
encrypt i ohtKeSA (5t PSP FRFF A BY ICFU P her Nt AES@ ORI HOES seREFBh128 PEads
out a parking fee corresponding to an initial 30 mnutes froma charge table
stored i nthdealston aget devicel A6 s@5t {chepd SAS inskegan6bylafheipdikangndee
and the random nunber are then transmtted via the antenna unit 4a to the

vehi cl e- nowit efedleyd Cee20iOf the wedi cher bha (stepndA6si Rakigeb). Al so, at
this time, the control section 18 of the car park nanagenent apparatus 5

cor rel at syt s sandomauiber W kh palor rRLLONsLpr spepifyipg the vehi cle

50a (referred to as e identification ormation""1In e foll ow ng)
and transpits themyvia the comrunj cati section 19 to the termnal unit 40
bei ng carTFed By’ { HE® ATTArEaht > bf OF he® CATC BAFRS 19¢ SP bt SATLPR 757 6)

Here, the vehicle identification information is assunmed to be a nunber plate
of the vehi®l et Boalorciténtsi¢Rathbh +nf bkt Pbn drdtperyehiete pasking
region 3a, for exanple. The terminal unit 40 displays received information
(step SA8vémidFEigrm@)nt§d0dsdyice IDCOnithetlnd heuthandzatupon decei porof the
parki ng fee and the random nunber, the control section 26 of the vehicle

nount ed devieen 20s {sefes tioe FigeSindi sptaysnthe (andonsmupben fsyepsSA9 in
Fig.6), and also subtracts a fee of a fixed charge froma bal ance stored in

e L S
alarm indicating the fact that fee collection has been
executed normally to the parking management device 5. The
antenna section 4a correlates the vehicle mounted device ID
and the authorization data and transmits to the parking
management device 5. In this way it is possible for the
parking management device 5 to confirm that charge processing
has been carried out normally.

[0047]

Also, the parking management device 5 clocks the parking
time for the vehicle 50a and executes charging processing
every time the parking time reaches 30 minutes based on time
information stored in the storage section 16 (refer to Fig 4).
Specifically, a parking charge corresponding to the parking

time is read out from the charge table, and this parking fee

is transmitted to the vehicle mounted device 20 of the vehicle



Next, in the event that bal ance update processing is carried out normally,
the control section 26 reads the balance 26 after update fromthe I1C card
and updates the IC card bal ance stored in the storage device 25, and al so
causes operation of the alarmnotification section 29 to issue an alarm
indicating that fee collection for the i, |tiaI 30 m nutes has been conpl eted
normal ly to the user (step SAIl in Flg Further, the control section 26

correl at 6ot g ehi el 8 hBUAEcH hbyr Fﬁ%{t# PHEPact b 5Tt e SR,

transm ssion to the antenna sectlon 4a (step.SA13 in Fig. é Here, the
authorlza%?oﬁaﬁﬁtaaﬂgnFﬁfBPﬁﬁFPoﬁnﬁo?tpgéBEn@SaﬁaéFé?ﬁ1PHHl 3t tR§ the fact
that fee collection has been executed nornmally to the parki ng managenent

devi ce 5.vdhechateanatsdctievhcdaZbor raavbsnt heigehkébecrouptiededevice 1D
and the authorization data and transmts to the parki ng managenent device 5.
In this wayotésésngorakbbeehotatheécpabkitngormaageneatitdevieatiohodeenfirm

t hat charge processing has been carried out normally. [0047] Al so, the

par ki ng mapagengst ; dewlce:a Eh@cgﬁtéﬂﬁapéélﬂwgnthQEtBOEhEhga\&@'n%' e 50a and
executes charging processing every time the parking tine reaches 30 ninutes

based on tine info tion stored in the storage section 16 (refer to Fig 4).
Specifican??ggmﬁaﬁn?ﬁﬁlgﬁa ge corresponding to the parking tine is read out
fromthe char e table, and this parking fee is transmtted to the vehicle
mount ed déYP88) 20 of the vehicle

Also, in the period of time when the vehicle 50a is
parked in the car parking region 3a, an attendant A of the car
park 1 regularly patrols the parking area 2 to respectively
confirm whether or not a random number being displayed on the
display section 28 of the vehicle mounted device 20 fitted to
each vehicle matches with a random number being displayed on
the terminal unit 40 the attendant A is carrying. If the two
match in this way it is determined that charging processing
has been carried ocut normally. On the other hand, if the two
do not match it is determined that the vehicle is an illegal
vehicle, namely that charging processing has not been carried
out normally, and levying of a parking fee after the fact 1is
carried out by storing the number plate of the vehicle etc.
[0049]

Incidentally, in the event that the parking fee 1s higher
than the balance of the IC card, the IC card is not inserted
in the IC card insertion section, or the IC card is a

counterfeit card etc., it will not be possible to perform



27 50a via the antenna unit 4a. In this way, the above described IC card
bal ance update and storing is carried out by the vehicle nounted device 20,
and when this bal ance update processing has been carried out normally,

aut hori zation data is transmtted via the antenna section 4a to the parking
managenent device 5. [0048] Al so, §h the period of time when the
vehicle 50a is parked in the car parking region 3a an attendant A of the
car park | arly atrols t he arkln r respectively. confirm
whet her o?oigg g *PAnd n?nﬁﬁﬁé?nﬁe fg BP é@éﬂ 0 t%%l spfay ggc%?on 28 of
t he vehicle mpunted device 20 fitted to each vehicl e natches with a random
number bePR§SAPSPI 49&dtBR FRBEFEANPRAL dfi £T4G EhdCht CeRdAMINASTs SO ng.
If the two match in this way it is determ ned that chargi ng processing has
been carriedtoueraeendlibpla@notfhehet hendeandumikert be thWwe dosmdteymatch it is
determned that the vehicle is an illegal vehicle, nanely that charging
processi ngebasonobsheem catf$ ewa put i noi sepbysiand fevytng ot tanpanking fee
after the fact is carried out by storing the nunber plate of the vehicle

e [hoBh shebiyt SERRESRAL tpokn chbegRrentcliat b ans inacte, 3, 1 o
nsertioncSeetLan. or sLhg.0C,caLd,] 9,3 GOUR SELET L1030 1 G gl ot be
the display section 28.
[0050]
As has been described above, according to the fee
collection system of this embodiment, the antenna units 4 are
provided in correspondence with the vehicle parking areas 3,
and transfer of information is realized between the vehicle
mounted devices 20 and the parking management device 5 by
means of the antenna units 4, to carry out processing relating
to fee collection for parking fees. In this way, there is no
longer any need for barriers or the like at entrances and
exits of the parking areas, as there was with the related art,
and it becomes possible to reduce installation costs.
Further, since there is no longer any need to enclose the
parking area with railings or walls, it is possible to improve
the usage environment by not giving a feeling of being closed
in to users, as 1is the case with a conventional car park.
Still further, in the event that fee collection is

carried out normally, a random number is transmitted from the

parking management device 5 to the vehicle mounted device 20,



collection of a parking fee normally. In this case, it is possible for the
controi unit 26 of the vehicle nounted device 20 to erase display of the
random nunber on the display section 28. In this way, it is possible for the
attendant A to easily ascertain that charge processing has not been carried
out normally fromthe fact that there i; no display on the display section
28. [0050] As has been descri bed ove, according to the fee
col l ection systemof this enbodinent, the antenna units 4 _are provided in
cor r espontiehcie %F?ﬂstEEaGeﬁPcPEtB§BEPEgAaPéa§h§,CaﬁdpFFﬁnéfEFnoﬁpFﬁF ¥mat i on
is realized between the vehicle nounted devices 20 and the parKking
managenenveldeviee Sobywheahsfef thelamtennahani nstabeep earryeduypr ocessing
relating to fee collection for parking fees. In this way, there is no | onger
any need fiormbalyiBysconft hrihgkehathent banaes and exhtismohutnbe rpar ki ng
areas, as there was with the related art, and it beconmes possible to reduce
installathoB,€95L8. oRUEhBeR: sphRGeskherenl Ssnerl engereany18egduheancl ose
the parking area with railings of walls, it is possible to inprove the usage
envi ronme by n Lvi.n eelin f_being closed in. t Sers Ls the
case it PR EoRvant PGl REaF par i e WP £ PR et BHE TR e S P
fee collection is carried out nornally, a random nunber is transmtted from
t he parkiﬁ@rﬁﬁnﬁﬁénﬁﬁfkaagi5895C961?ﬁ£198hicle mount ed device 20, 29 which
means that an attendant A of the car park 1 can specify vehicles for which
fee col |l e€bPohl has not been carried out normally by confirm ng whether or
not the random nunber displayed on the display section 28 of the vehicle
mount ed devi cerg@itsneannectwith this wapodiihehs possubhieataochebieahkgncarry
out parking fee collection.

the vehicle mounted device 20 and the parking management
device 5 has been carried out via the antenna unit 4, as shown
in Fig. 6, but it is also possible, as shown in Fig. 7, to
carry out communication between the vehicle mounted device 20
and the parking management device 5 by means of a wide area
communication network, such as a mobile communication network.
In this case, when the vehicle mounted device 20 has received
an enquiry signal from the antenna unit 4, it is automatically
connected to the parking management device 5, and transfer of
predetermined information relating to fee collection is
carried out with the parking management device 5.
Incidentally, only the manner of communication between the
parking management device 5 and the vehicle-mounted device 20
is different, and the information exchanged between the two is
the same as described above.

[0052]

[Second Embodiment]



[ 0051] Incidentally, with this enbodi ment conmuni cati on between the
vehi cl e nounted device 20 and the parki ng managenent device 5 has been
carried out via the antenna unit 4, as shown in Fig. 6, but it is also

possi ble, as shown in Fig. 7, to carry out comruni cati on between the vehicle
nmount ed devi ce 20 and the parki ng nmanag nt device 5 by neans of a w de
area communi cation network, such as a nobile communication network. In this

case, when the_vehicl e _nount vi ce 20 has recei ve n en from
the antenna unlMEX4; Pt IF§ §8§gﬁﬁ O8I 8y SE6An&dt Ed Fﬁx¥ﬁ%Gﬁﬁﬁ%ﬁﬂé“&agggenent
device 5, and transfer of predetermned information relating to fee

col | ect i ofilPsPESFENEd LBUENRLIOR Phe pREKiIISS CraRsfenehbedéppceoslection
Incidentally, only the manner of conmunication between the parKking
managenentydéemce f5tand emdodehieciteimountide reeni derc20 tihe dicfef erodntectama t he

i nformati on exchanged between the two is the sane as descri bed above. [0052]

[ Second Egbedenrent] thd0first ehB¥dimanfeeieteirieed emosistiemtofata isecenrd
enbodi ment of the present invention will be described The fee collection

system of thi g .eqbedinent, ;s sdisf f erent, fromt he e colliectison system of the
first enbodi ment descrrbed abové in that instead of the ant enna unrts 4, an

t d t t. t .36 t | ded
.t ho- ontrREE all it P OF ot RESBATRING o SACTTRE 66 GO GELi 6N By BT of

this enbodi nent wl | be descri bed below, omtting description of ornts t hat
are cormoR*i6 Phe thier PR T&ABOdPFER aRhdef 688sFAGLBAEYOBNSBEFATs OB this
di fference.

embodiment will be described below, omitting description of

points that are common to the first embodiment and focusing
only on points of difference.
[0053]

As shown in Fig. 8, the entrance antenna unit 35 is
provided at the entrance to the parking area, and the exit
antenna unit 36 is provided at the exit of the parking area.
The structure of the entrance antenna unit 35 and the exit
antenna unit 36 1s the same as the above described antenna
unit 4.

In this type of fee collection system, if a vehicle 50a
enters the vicinity of the parking area 2, the vehicle-mounted
device 20 of the vehicle 50a receives an enquiry signal
fransmitted from the entrance antenna unit 35 (step SBl1 in
Fig. 9). This enquiry signal includes time information. The
vehicle-mounted device 20 transmits a response signal to the
entrance antenna unit 35 upon receipt of this enguiry signal

(step SB2 in Fig 9). Vehicle mounted device ID (vehicle



[ 0053] As shown in Fig. 8, the entrance antenna unit 35 is provided at
the entrance to the parking area, and the exit antenna unit 36 is provided
at the exit of the parking area. The structure of the entrance antenna unit
35 and the exit antenna unit 36 is the sane as the above described antenna
unit 4. In this type of fee collegyion system if a vehicle 50a enters
the vicinity of the parking area 2, the vehicle-nmunted device 20 of the
vehicl e [ - LIy Sl ' f he_entrance antenna
nit 35 (ot B R e S e, R e Tt or mat 1 o
The vehi cl e- mbunt ed devi ce ZP ér@nsnits.a response signa to the entrance
ant enna uri t° 35 Uhoh Fetet PrBFCEht S RGTi F§RPYRAI StEE8p HQ in Fig 9).
Vehi cl e nounted device | D (vehicle 31 mounted device identification

i nformation) aMPRiFECFHProhat TR BPEPPRSPuBEE b t APS PBEPBRASE aNERAN2

Upon recei pt of the response signal, the entrance antenna unit 35 transmts
t he respomset stgnatanentbe pae ki agromragenensl devi tee Spafhéngontrol unit 18
of the parking managenent device 5 correlates the vehicle nounted device ID
and the tndvesdahonedéoncans, wiHesddiemt airlihe 19 yRgmdde geidd upon
recei pt of the response signal fromthe entrance antenna unit 35 (step SB3

0 P9 Rafeneiieacontool seetlon.d8 generahes;a fanfomunuobece 1o

(authentication informtion y encrypting e time infornation recelved

fromthe entrance antenn nit, 35 i,ng an encryptjon ke tep S24 in Fi
0 e o s TP R 108 e e e S R LR i RS Rn davlts 20

via the entrance antenna unit 35 (step S25 in Fig. 9). Also, at this tine,
the contrbf weerisncaBrefof hehpaFRFPY paNageneht fHevi ekeseebraefates this
random nunber with vehicle identification information, and transmts them
via the commemizatnon 3ectsoep 19B8oinhEiger & naéxuni thdOchet ngl caect édnby
the attendant A of the parking area 1 (step S96 in Fig. 9). The term nal
unit 40 disphaysriesei yeeahibRrmatbon (steReS2VciNibhdinPdrmbP084] by

encrypting the time information received from the entrance

antenna unit 35 using an encryption key (step SB4 in Fig. 9).

The random number is then transmitted to the vehicle mounted

device 20 via the entrance antenna unit 35 (step SB5 in Fig.

9). Also, at this time, the control section 18 of the parking

management device 5 correlates this random number with vehicle

identification information, and transmits them via the

communication section 19 to the terminal unit 40 being carried

by the attendant A of the parking area 1 (step SB6 in Fig. 9).

The terminal unit 40 displays received information (step SB7

in Fig. 9).

[0054]

On the other hand, upon receipt of the random number, the

control section 26 of the vehicle mounted device 20 displays

this random number of the display section 28 (step SB8 in Fig.



On the other hand, upon receipt of the random nunber, the control section 26
of the vehicle nmounted device 20 displays this random nunber of the d:splay
section 28 (step SB8 in Fig. 32 9). If the driver of the vehicle confirns
that the random nunber is displayed on the display section 28, the vehicle
enters the parking area 2, parks in an grbitrary vehicle parking region 3a,
and gets out of the vehicle. [0055] In the period of tinme that the

vehi cl e a i s parked i.n the r._parki.ng redgi 3a, .an .attendant, A of the
car park§% Teé&lgpﬁydﬁéffglgff%gmgéﬁﬁPﬁ%f%re§%§ﬁﬂ§(Fr%%r%%%%ﬁﬁqﬂﬁnor not a
random nunber bej ng di spl ayed on the display section 28 of the vehicle

mount ed dé{}‘lﬁ%eet 20° rf:é]t%@%easy%ﬁ?tw at}i‘%n@o?ﬁﬁ%%b%‘?c%‘?rhféi shrayea’ bnle he
terminal unit 40 the attendant is carrying. If the two match in this way it
is deter el Hdte dhalriging Pprocessi Py hasiberin zepitedrpurehbehal ly. On the
other hand, if the two do not match it is determned that the vehicle is an
i1l egall yamparkedraghvrcl 25, namel yet hadbuchaf ging psiocessi ng has not been
carried out normally, and levying of a parking fee after the fact is carried
out by thgy@gendant A storing the nunber plate of the vehicle etc. [0056]

Next, the situation where the vehicle |eaves the parking area 2 wll be

descri bed. In the period of time that the vehicle 50a is parked in

the car parking region 3a, an attendant A of the car park 1
regularly patrols the parking area 2 to confirm whether or not
a random numpber being displayed on the display section 28 of
the vehicle mounted device 20 matches with a random number
being displayed on the terminal unit 40 the attendant is
carrying. If the two match in this way it 1s determined that
charging processing has been carried out normally. On the
other hand, if the two do not match it is determined that the
vehicle is an illegally~- parked vehicle, namely that charging
processing has not been carried out normally, and levying of a
parking fee after the fact is carried out by the attendant A
storing the number plate of the vehicle etc.
[0056]

Next, the situation where the vehicle leaves the parking
area 2 will be described.

In this case, the driver moves the vehicle 50a into a
region where communication with the exit antenna unit 36 1is
possible. The exit antenna unit 36 emits an inquiry signal,

and upon receipt of this enquiry signal (step SCl in Fig 10)



In this case, the driver noves the vehicle 50a into a regi on where

comuni cation with the exit antenna unit 36 is possible. The exit antenna
unit 36 emits an inquiry signal, and upon receipt of this enquiry signal
(step SC1 in Fig 10) 33 the vehicle nounted device 20 transmts a vehicle
mounted device ID to the exit antenna ug?t 36 (step SC2 in Fig. 10). The
exit antenna unit 36 then transmts the received vehicle nmounted device ID

to the parkin enent _d V|ce 5. e the rki ng man device 5
recei ved tHe Ve o 6 NOURESd (RULEE £B CEPREMTOF of neEr OnL EnBb M5 e associ at ed
with this vehlcle nount ed deV|ce | D, nanelg the p arklng start tine of the
vehicl e, §ovieadlBuEC (ShepesE8 #RtENEe 40}t Ahd(atparREAgihi Fédi s18at cul at ed
fromthis tinme and the current tinme (step SC4 in Fig. 10). Then, referring
to a charfee tahl e, amt panki ngif egof theth her paski ng thaeréseﬂEEérméhédléstep
SO5 in Fig. 10). This parking fee is then transmtted to the vehicl e-nmount ed

devi ce 2Cndhmdc ddied&xi te and endac WA ba BRiA§t 8PN 5Ené At Figvidd) 5. [ ARRA
If the control sectlon 26 of the vehlcle nmount ed devi ce 20 receives this

parking f&g, ?ﬁ% ﬁéﬁ?géﬁ@nts g&@drééé’{'?zéﬁ'et}t?? 983? sLofsdntoqthe 1C

card, and t ceis update stored 1n the TC card as a new bal ance

step SC7.in, Fig in the event that bal ance  u e processing i s
garrPed %ﬁvﬁﬁﬁnﬁ?ty%lT%el%%ﬂfW%Flggct?%E % ?%%ﬂ%ltﬁﬁdbgtgh Eﬁa?ter upgate

fromthe I1C card and updates the | C card bal ance stored in the storage

devi ce 25Vehhel arsourhed edcvper at Ponnehel netlag apar horof featrt ohiBecefon 29 to
issue an alarmindicating that collection of a parking fee has been

conpl etedtimorvathlylep therasero@st €ptSO8SCH Fhgrid0)10) 3dakdr thearkihe
control section 26 receives authorization data fromthe I1C card (step 309 in

Fig. 10),cand coregl abescdder vehi ehes npunt eghdevhgechbPrahtheihe (step
authorlzatlon data for transm ssion to the exit antenna unit 36 éstep 3010

in Fig. thor §| tl@ﬁt enng U dtt f’%qrclq{({ At ef%tat}epgave@bcllee gjtanrgﬂl[ d%w ce

| D and the au ation data dnd transm to rking nana evi ce

ok Bty ] S popoLbl e, hor, Lhe,parking, moegerenl device ® o
This parking fee is then transmitted to the vehicle-mounted
device 20 via the exit antenna unit 36 (step SC6 in Fig. 10).
[0057]

If the control section 26 of the vehicle mounted device

20 receives this parking fee, a fixed rate fee is deducted
from the balance stored in the IC card, and this balance is
updated and stored in the IC card as a new balance (step SC7
in Fig. 10). Next, in the event that balance update
processing 1is carried out normally, the control section 26
reads the balance after update from the IC card and updates
the IC card balance stored in the storage device 25, and also
causes operation of the alarm notification section 29 to issue

an alarm indicating that collection of a parking fee has been

completed normally to the user (step SC8 in Fig. 10).



[ 00581 As has been descri bed above, according to the fee collection
device of this enmbodinent, it is sufficient to have two antenna units,
nanely the entrance antenna unit 35 and the exit antenna unit 36, which
means that it becones possible to significantly reduce the nunber of
structural conponents of the fee collection system It is possible in this
way to reduce the installation costs. [00591 Incidentally, in the

above despyiped: enbadi geRt o NsLhE; ASScWhERE; Lhie yebicLe Tpughed device 20

enters a parking area 2 where communi cation wt e entrance antenna unit
35 can not_be d_out en ce_a_rand nunber w dlsplayed
on the dlép?aygseckgoﬁaﬁg 6?p?ﬁe§§ghﬁglglﬁbugpéd 885' Srfﬁlﬁgeﬁs B&ssi bl e
for the attendant A to easily determne that the vehicle is illegal. Al so,

in the eveRplc3s™ Wﬁ%@t?ﬁedQ%hF%I%DI@é%@stﬁﬁea65boﬁéﬁﬁtioﬁn?ﬁéétf9555|ng
through the exit of the car park 1, authorization data indicating that

char ge proressihgshas b@ehheaexiedaouenn@rnaﬂty3ﬁﬁKstnptsﬁéOeibeémg-
transmtted to the parki ng managenent device 5, and so it can be detected
that thereojs amd ld:eigalavedired eanFor3@exaomtelatde pad ki gl dpnaganendd devi ce
5 periodically detects vehicles, anong the vehicles for which authorization

data has not;beenor gnel ved, §ﬁ@95919§£Kbg9dgtgeahastg eachedsa, pr edet er ni ned

time (for exanple, hour s consi ders these ve es to be |IIegaI

vehicl es and transnlts thejr Ig gfntlfjcatlon lnfornathg%% %

term nal TR t140 BF TAEAL eﬂ%‘éh?e T HI'S el evEn 1 RHE Rt that a

vehicl e | eaves the parking area 2 mnthout paylng a parking fee, since the
t

|dentlflC%P?oﬁth¥69n%%?%ﬂem%ﬁteﬁéﬁlgﬁh?cF@ FenstisMelhph EREIBEN ki ng

managenent device 5 it is possible to levy a parking fee after the fact.
processing has been carried out normally.

[0058]

As has been described above, according to the fee
collection device of this embodiment, it is sufficient to have
two antenna units, namely the entrance antenna unit 35 and the
exit antenna unit 36, which means that it becomes possible to
significantly reduce the number of structural components of
the fee collection system. It is possible in this way to
reduce the installation costs.

[0059]

Incidentally, in the above described embodiment, in the
case where the vehicle mounted device 20 enters a parking area
2 where communication with the entrance antenna unit 35 can
not be carried out, then since a random number will not be
displayed on the display section 28 of the vehicle mounted
device 20 it is possible for the attendant A to easily

determine that the vehicle is illegal. Also, in the event



[ 0060] [Third Enbodi nent ] Next, a parking fee collection systemof a
third enbodi ment of the present invention will be described. The
parking fee collection systemof this enbodinent differs fromthe parking
fee collection systemof the first enbodi nent descri bed above in that
conmuni cati on between the vehicl e nount device 20 and the parking
managenent device 5 is carried out directly via the wi de area comruni cati on

36 netmork n nt r to,or_dep rrure fromthe ¢ rking.regi
det ect ed accgrg?ﬁg M mg%t%%?vg ﬁo? 5ﬁr|ﬁq3¥r$ E%ghaﬁ%hsésgé Fgéngéd
fromthe antenna_uni fee collection system, of thls enbodi ment

will be destrfbed %él%ﬂ? SﬁFtP?ﬁb deseFFPPFoRe6ECPoHAEE LREECaregofREh t 0
the first enbodi ment and focusing only on points of difference. The

struct ureClofrghi Breapodinenhiapsbeabscantiafll gutheosapelasvwihe spst bave
structure shown in Fig. 7, so description will be given with reference to
Fig. 7. been transmitted to the parking management device 5, and so it

can be detected that there is an illegal vehicle. For
example, the parking management device 5 periodically detects
vehicles, among the vehicles for which authorization data has
not been received, whose parking time has reached a
predetermined time (for example, 24 hours), and considers
these vehicles to be illegal vehicles and transmits their
vehicle identification information to the terminal unit 40 of
the Attendant A. In this way, even in the event that a
vehicle leaves the parking area 2 without paying a parking
fee, since the identification information for each vehicle 1is
stored in the parking management device 5 it is possible to
levy a parking fee after the fact.

[0060]

[Third Embodiment]

Next, a parking fee collection system of a third
embodiment of the present invention will be described.

The parking fee collection system of this embodiment
differs from the parking fee collection system of the first
embodiment described above in that communication between the
vehicle mounted device 20 and the parking management device 5

is carried out directly via the wide area communication



[ 0061] In the fee collection systemof this enbodi ment, as shown in
Fig. 7, if a vehicle 50a is parked in the vehicle parking region 3a, the
vehi cl e nount ed device 20 of the vehicle 50a receives an enquiry signal
transmtted fromthe antenna unit 4a (step SD1 in Fig. 11). This enquiry
signal includes tine information. The veghicle nounted device 20 is connected
to the parking managenent device 5 via the nobile comuni cati on network upon

recei pt IS, engui r Lgn i S S i .(step SD2 in

Fig 11).q%§%?%f%’n%ﬁ%t%%§%%v?%%0?%?a%%ﬁ€?ﬁ%£?n?%éﬁa??%ngﬁgcggggégﬁron1the

antenna unit. 4a, are contained in_this £e§§gnse signal. [ 0062]
5

f |
The contr%ﬁg{ﬁﬁt3l%gdgéﬁagt%%r%?ﬁ%r RAgerefite e c2 r 78l at8stthe

vehi cl e nounted device ID and the tine information and wites themto the
storage delgel 1525 PR BICe e ptrof Ehe Fespomleulifnatl via the nobile
comuni cation network (step 503 in Fig. 11) .Next, the control section 18
gener ates a rahdonierinbel 1 {¢aut trensy saemonf | D 0s natbod)mbytencitypbeng this
time information using an encryption key (step SD4 in Fig 11). The random

nunber i sddfien he@nsdl &k edoth Or £ heg vebi et eofount 66 gevhee 2Ravi arthe nobile
comuni cation network (step 505 in Fig. 11). The vehicl e-nounted device 20

di spl ays é%ﬁ%ﬁcﬁvﬁ% rang &Hﬁ@cﬁ’{m%t g?rﬂj& SP&@MSE‘?Q589%2§nﬁé%§9t§0§fi d

Fig. 11). ( e control section _ the parking nanage device 5
Cranam t 1 HER It ha B CHARf ot oh TR Lo The (Tt~ LY 4o
being carried by the attendant A of the car park 1 (step 507 in Fig 11). The
term nal Un®tSP0e di $pllag sSyeeemn vetriat oFeras hown (s8R epl $OS/i nsFig. 11). [0063]
description will be given with reference to Fig. 7.
[0061]
In the fee collection system of this embodiment, as shown
in Fig. 7, i1if a vehicle 50a is parked in the vehicle parking
region 3a, the vehicle mounted device 20 of the vehicle 50a
receives an enquiry signal transmitted from the antenna unit
4a (step SD1 in Fig. 11). This enquiry signal includes time
information. The vehicle mounted device 20 is connected to
the parking management device 5 via the mobile communication
network upon receipt of this enquiry signal, and transmits a
response signal (step SD2 in Fig 11). Vehicle mounted device
ID and time information received from the antenna unit 4a, for
example, are contained in this response signal.
[0062]
The control unit 18 of the parking management device 5

correlates the vehicle mounted device ID and the time

information and writes them to the storage device 16, upon



Next, the situation where there is a departure fromthe parking area 2 wl|
be descri bed. In this case, if the driver causes the vehicle 50a to

| eave fromthe parking region 3a, the vehicle-nounted device 20 enters a
state where it cannot receive an inquiry signal fromthe antenna section 4a.
Upon detecting that it is no | onger posggble to receive the inquiry signal
fromthe antenna unit 4a (step SE1 in Fig. 12), the vehicle nounted device
20 is connected to.the parking nana en?nt.device 5 via the nnbilg. 38
Communi catT T et Wor k1° AHa" TY RSt L & VEHT cf &° nBORt b0 GEUTCBLFE) L1671 he
vehi cl e managenent device 5 (step SE2 in Fig. 12). Once the parkin
nanagened?ﬂﬂﬁv¥%e(%t?%c%@%e%ntﬁégveh?bleN%%gntEHed%QPEéoiEFeFFh%nig?ornation
that is associated with this vehicle nounted device ID, nanely the parking
start tinmenirates vehizheéomisunead oattiietepcSEBonnikf grmdR)onandya parki ng
time is calculated fromthis tine and the current tine (step SE4 in Fig.

12). Therencefefindiotih Ds at har gerbabheior paikyngnfeectopribe paykisgepi e
is determined (step SE5 in Fig. 12). This parking fee information is then

transmtt to,t vehi cl e | [ Rl . 064
If the co‘ﬁ% o?n sﬂg%% i %2)‘ 26 of %@eﬁ?ﬁ@nﬁ%& ?ﬁeﬁeﬂ%lﬂr%cdeil@est%% S !
parking fee fromthe parking. managenent, device, a fixed rate fee is

foduct ad TS L hE Bt Bt e ST b ade  n Lhet 16 BEF HT® apgn e SoBat SRCES FES B dat ed
and stored in the IC card as a new bal ance (step SE7 in Fig. 12). Next, in

the event ($HeR DA ahcef Updat &) pr ddes siaiy Gl durititedt glfv it radl 194 sR ey s

control section 26 reads the bal ance after update fromthe IC card and
updat es ttee | Ccarddal anden stonkedr | of t hedssplragesdevice 25, (ahdpabB6 causes
operation of the alarmnotification section 29 to issue an alarmindicating

that colleetion of1a parkd)g dire das gen canpletied dordmd Ipadioidde user

(step SE8 in Fig. 12). Further, the control section 26 receives

aut hori zation data from thes | G eard (st ep, SE LNGFhOnudB: @Mk venicle

identification information, and transmits them via the mobile
communication network to the terminal unit 40 being carried Dby
the attendant A of the car park 1 (step SD7 in Fig 11). The
terminal unit 40 displays received information (step SD8 in
Fig. 11).

[0063]

Next, the situation where there is a departure from the
parking area 2 will be described.

In this case, if the driver causes the vehicle 50a to
leave from the parking region 3a, the vehicle-mounted device
20 enters a state where it cannot receive an inquiry signal
from the antenna section 4a. Upon detecting that it 1s no
longer possible to receive the inquiry signal from the antenna
unit 4a (step SE1 in Fig. 12), the vehicle mounted device 20

is connected to the parking management device 5 via the mobile



39 correlates the vehicle-nmounted device ID with the authorization data for
transm ssion to the parking managenent device 5 (step SE10 in Fig. 12). In
this way it is possible for the parking managenent device 5 to confirmthat
charge processing has been carried out normally. [0065] As has been
descri bed above, according to the fee C%IIection system of this enbodi nent,
antenna units 4 are provided correspondiﬁg to the vehicle parking regions 3,

and it is _possible to easjl eternm pe_vehicles entering or |eaving.the

Vehi ol o pPRTNY aF b FEbHPRRet AP bf 2HGREF Ps T BOOSH B BOPEtFac 8R4 can
enquiry signal fromthe antenna units 4. Al so, processing related to fee

col l ecti ohDfbf PRAPkVAELFEBSTREAPRALN s edeHYCHi PedBE§PeERaME AdJi-nfed mat i on
bet ween vehi cl e nounted device 20 and t he parki ng managenent device 5.

[ 0066] Oncel nice deat ki hy, menagbeenbodevdeschi bedeénboedthenveheéntey into the
vehicl e parking region 3 is detected using the fact that an inquiry signal

i's receivgduhtom sbeiant epnacunkt i Aroandtabgordeparkuresbrorttheywyehi cl e
parking region 3 is detected using the fact that an enquiry signal can no

| onger be ei o] n - Wt t ] d, Lt i
bossi bl o thEGer YEfeLE DM LREBNLENRE, b fanbly' ERY, BarkahB FERDS kils ' °

region 3 based_on posiLion i nformaLion, . a3 descr|bed i nhe Loliow ng. 40

parking time is calculated from this time and the current time
(step SE4 in Fig. 12). Then, referring to a charge table, a
parking fee for the parking time is determined (step SE5 in
Fig. 12). This parking fee information is then transmitted to
the vehicle-mounted device 20 (step SE6 in Fig. 12).
[0064]

If the control section 26 of the vehicle mounted device
20 receives this parking fee from the parking management
device 5, a fixed rate fee is deducted from the balance stored
in the IC card, and this balance is updated and stored in the
IC card as a new balance (step SE7 in Fig. 12). Next, in the
event that balance update processing is carried out normally,
the control section 26 reads the balance after update from the
IC card and updates the IC card balance stored in the storage
device 25, and also causes operatibn of the alarm notification
section 29 to issue an alarm indicating that collection of a
parking fee has been completed normally to the user (step SES8
in Fig. 12). Further, the control section 26 receives

authorization data from the IC card (step SES in Fig. 12), and



In this case, the vehicle nounted device 20 is equi pped with a GPS receiver,
and map information of the parking area 2 is stored in the storage device
25. The control section 26 of the vehicle nounted device 20 detects entry
into the parking area 2 when current position acquired using the GPS

recei ver matches map i nformation of thesparking area stored in the storage
devi ce 25, and detects |eaving of the parking area 2 when the current

posi i on Ly AUt Ofs LS. PALKL 9o 2h8Tn2ed devicBYIBehgEh! Bgeentry into the
par ki ng area 2 and departure fromthe parilng area 2 based on current

p05|t|on rnatlon ac red usjin he GPS rece yer _1n this wa
ant enna un| A ins %g%n g%£h£v% %%f%sb%rk§§g£r%g?arkﬁngsmangpgﬂﬁgF
required. It}Ce §035|ble in this_way to further reduce the installation

costs. [0%® (Steri dehtatPyFlPn the- abdve-fescdraheld 35 sto3dthHerd

enbodi nments, it is also possible to periodically update the random nunber.
By periodf@@]t@eLmﬁmﬁim@ naeageandoim aevibee Pntohicsnhayn thatscpesgeble to
strengt hen supervision of illegal vehicles for which fee collection is not
carried optotwsshd ynas beenAtsorieéd dhe abemeldescribed first to third
enbodi nents, since individual random nunbers are transmtted to vehicle
mount ed dgy@@g@ 20 of individual vehicles, it is also necessary to transmt
a random nunber correlated to each 41

As has been described above, according to the fee
collection system of this embodiment, antenna units 4 are
provided corresponding to the vehicle parking regions 3, and
it is possible to easily determine vehicles entering or
leaving the vehicle parking area 3 from whether or not it is
possible to receive an enquiry signal from the antenna units
4. Also, processing related to fee collection for parking
fees is realized by directly exchanging information between
vehicle mounted device 20 and the parking management device 5.
[0066]

Incidentally, in the above described embodiment, entry
into the vehicle parking region 3 is detected using the fact
that an inguiry signal is received from the antenna unit 4,
and also departure from the vehicle parking region 3 is
detected using the fact that an enquiry signal can no longer
be received from the antenna unit 4. Instead of this method,
it is possible to detect entry into and departure out of the
vehicle parking region 3 based on position information, as

described in the following.
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vehicle identification information to the termnal unit 40 carried by the
attendant A Instead of this arrangenent, it is also possible, when there
are a plurality of vehicles in the parking area 2, to periodically transmt
t he sane random nunber sinultaneously to the vehicle nounted devices 20 of
al | vehicles under the supervision of the parking managenent device 5. In
this way, for vehicles for which fee collection has been carried out

normal |y, é@§7 anme random nunber is displayed on the vehicle nounted device
20, and sg I S possible to easily specify illegal vehicles wthout the

attendant A having to conpare, random nunbers, displ ayed the term nal unit
40. In this cggé 9?fsi%agFSotB8s§?B?STgomHBPt?baﬁ§N¥Fet2@ r3n88H RE erutg

the terminal unit 40. [0069] Further, instead of the display on the

di spl ay settion 8BS Fecesvpbssibflemep préVrHatiPgheferiet PAgKéNamenes Such
as LEDs (lighting section) and flash this light emtting elenent at a timng
based on thestanddm nunberstByagausengceéh25LERhd ncoretr ¢l esedtotomht €ho f ee
col l ection has been carried out normally to flash together at a

predet er i pedvéhitng hBuhbhks Mayickt2bsqpesstBl enter thecathendanpkiAgto
easily specify illegal vehicles. Also with the above descri bed

nmbodi i i . I LE ted

Phto & venr et o2 nanen o EELhEeb bR BeRRRLRa: LEP LA B! FREREESHEREL, S i o

net hod of fee collectio IS als? Qossiblgbto register a user'EFbank
y

it
account i%agﬂ@%ﬁc%a%nﬂngﬁ%%ﬁﬁf?ﬁa? Bedbef XparkPhGef 88T fFon't hAE bank

account. [0070] .
storage device 25, and detects leaving of the parking area 2

when the current position is out of the parking area 2.

By detecting entry into the parking area 2 and departure
from the parking area 2 based on current position information
acquired using the GPS receiver in this way, the antenna unit
4 installed in each vehicle parking region 3 1is no longer
required. It is possible in this way to further reduce the
installation costs.

[0068]

Incidentally, in the above-described first to third
embodiments, it is also possible to periodically update the
random number. By periodically updating the random number in
this way, it 1s possible to strengthen supervision of illegal
vehicles for which fee collection is not carried out normally.

Also, 1in the above described first to third embodiments,
since individual random numbers are transmitted to vehicle
mounted devices 20 of individual vehicles, it 1is also

necessary to transmit a random number correlated to each



Al so, with respect to detection of position information using the GPS

recei ver described above, it is also possible to correct the current
position acquired using the GPS receiver using information such as vehicle
speed pul ses detected by a vehicle speed sensor nmounted on the vehicle, or a
gyro. In this way, it is possible to further inprove accuracy of position
detection. [0071] I ncidental ly, the above-described enbodi nents can be

conbi ned r. ible. . FE 2X I R sihle.to,detect entry into
e Larki FERLEYET RORRL P B cFOh THRUPhEL kD B BRESLOLR BRI IENE oo (1 an
entrance antenna sectjon 35 iastalled at the entrance, and on the other

hand, det@RfrtedvPHgtBf EhECPERRING - ar B dAsed it S TSP TEEBFVer ahd map

information, for exanple. [0072] Al so, the enbodi nents above have been
descri bedi®i 2hsa poAastbhAtacvheyppeheCecard asréneaéxanppbé, vebt cilesi $nal so
possible to use a contact 1C card instead. 43 CLAI M
the parking area 2, to periodically transmit the same random
number simultaneously to the vehicle mounted devices 20 of all
vehicles under the supervision of the parking management
device 5. In this way, for vehicles for which fee collection
has been carried out normally, the same random number is
displayed on the vehicle mounted device 20, and so it is
possible to easily specify illegal vehicles without the
attendant A having to compare random numbers displayed on the
terminal unit 40. 1In this case, it is also possible to not
transmit the random number to the terminal unit 40.
[0069]
Further, instead of the display on the display section
28, it is possible to provide light emitting elements such as
LEDs (lighting section) and flash this light emitting element
at a timing based on the random number. By causing the LEDs
in vehicles for which fee collection has been carried out
normally to flash together at a predetermined timing in this
way, it is possible for the attendant A to easily specify
illegal vehicles.
Also with the above described embodiments, a case of

collecting a parking fee from an IC card inserted into a

vehicle mounted device 20 has been described, but instead of



1. Afee collection device, conprising antennas, provided in correspondence
with a plurality of vehicle parking regions provided in a parking area, for
emtting an enquiry signal toward the vehicle parking regions, and a
par ki ng managenent devi ce for exchanging information with vehicle nounted
devices of vehicles parked in the vehicle parking regions, wherein

when infornation relating to the vehicles, transmtted fron1vehic|e nount ed

devices t hawguﬁ§cefv§d t he fanlr% |gnal |s recelv t he Ear |ng

Als A e cqgl e 'to, fe
nanageneﬁi &%V|ce cortel ates”an ores orna o atingto &-Vehi cl es

wi th parki start tinme, and |evies arkln fees at rede ermned tine

i nterval & gis T THPFRe OFPERt i Uh AR o n%l%‘ilﬁ?@a }i}}’n defectar park
managenent apparatus transnmts authentication |nfornat|on indicating that a
par ki ng free iasg bleess | everedt ol ety aecewet vehicl e nounted device at a
predetermned timng or at predetermned tine intervals. 3. The fee

col | ecti ooGpparatus of claim1 or claim?2, wherein the car park nmanagenent
apparatus generates a random nunber as the authentication information, and

transmts thi syrandom nunbes,dor the d’@@é@éﬁoﬂ{f‘)&f‘tg s%i’bﬁ%nfé?ﬂa‘é%ﬁa ates
44 this random nunber with |nfornat|on for identifying the vehicle nounted

devi ces 101 g A 354 ool fot ST O] oM L S3LT T 68 PY 20314003 o ot he

correct the current position acquired using the GPS receiver
using information such as vehicle speed pulses detected by a
vehicle speed sensor mounted on the vehicle, or a gyro. In
this way, it is possible to further improve accuracy of
position detection.

[0071]

Incidentally, the above-described embodiments can be
combined wherever possible. For example, it is possible to
detect entry into the parking area 2 from the fact that
communication is carried out with an entrance antenna section
35 installed at the entrance, and on the other hand, detect
leaving of the parking area 2 based on a GPS receiver and map
information, for example.

[0072]

Also, the embodiments above have been described with a

non-contact type IC card as one example, but it 1s also

possible to use a contact IC card instead.



4. The fee collection apparatus of claim1l or claim2, wherein, when a
plurality of vehicles are parked in the parking areas, random nunbers are
periodically generated by the car park managenent apparatus, and the random
nunbers are transmtted to the vehicle nounted devices of vehicles for which
a parking fee can be levied normally. 5.5 The fee collection apparatus of
any one of claiml to claim4, wherein a stanchion is arranged close to the
car parking regions, and the antennascﬁhﬁyﬁttached to the stanchion so as to
substantially align their own wi rel ess Comruni cation regions with the car
parking regions. _ 6. The fee collection apparatus of any one of ¢claim1l to
claimb5, ﬁhere@nf?%f6?ﬂi??BhOPsdEX&ﬁﬁngﬁaggéﬂﬁéaﬂ fRESUBAPe| BEABLAREd 1R

devices and the parki ng managenent device by neans of the antennas. 7. The
fee col | ecoTonspppacatasvothaayroneadttyl afnvehiolel nanksngwhepepns
information i s exchanged between the vehicle nmounted devices and the parking
managenenproevidee® by aepaskohg 4bea, Wde ameatcognuni eayLonrynetwaek. 8. A
fee collection apparatus conprising an entrance antenna provided at an
entrance {QuarParkingeRL 82 BAGking regions, and
a parking management device for exchanging information
with vehicle mounted devices of vehicles parked in the vehicle
parking regions, wherein
when information relating to the vehicles, transmitted
from vehicle mounted devices that have received the enquiry
signal, is received, the parking management device correlates
and stores information relating to the vehicles with parking

start time, and levies parking fees at predetermined time

intervals.

2. The fee collection device of claim 1, wherein the car
park management apparatus transmits authentication information
indicating that a parking fee has been levied normally to the
vehicle mounted device at a predetermined timing or at

predetermined time intervals.

3. The fee collection apparatus of claim 1 or claim 2,
wherein the car park management apparatus generates a random
number as the authentication information, and transmits this

random number to the vehicle mounted devices, and correlates



a par ki ng managenent devi ce for conmunication with vehicle nounted devices
fi.tted to vehicles entering the parking area, via the entrance antenna,
wherein when information relating to vehicles is received fromvehicle
nount ed devi ces, the parking managenent device correlates and stores
information relating to the vehicles wiyh tine of entry into the parking
area, and transmts authorization information indicating that the vehicle is

d | Sl Ki deyice:tQ. hi
mount ed devt bee aof et oo RO L E P DR R R R E e S id. lRer ei m an

it antenna i i ded, .installed at it.of th ki r -
Car 1 ying BUC CORMURYERET ot b LR al VBT BF BROENEGY bovF oo oF B2 gentife

| eavi ng the parking area, and when t he parki ng nanagenent device

recei ves FHf oot POt e BEFREERD PhethehfereP#¥bm t he vehicl e mounted device
via the exit antenna, tinme of entry into the parking area associated with
the information relating to the vehicle is read out and a usage tinme for the
parking area is calculated, a usage fee is cal cul ated based on this usage

time, andithe The fee collection apparatus of claim 1 46 eahéwl ajed usage
fee is levied. 10. A fee collection system conprising vehicle nounted

devices, fAliefh!ONeiclgPuraricy BRLEORASICRIOVLABL, DqCOLr £aRONdeNCE tO a
plurality of vehicle parking regions provided in a parking area, and

parking areas, random numbers are periodically generated by

the car park management apparatus, and the random numbers are

transmitted to the vehicle mounted devices of vehicles for

which a parking fee can be levied normally.

5. The fee collection apparatus of any one of claim 1 to
claim 4, wherein a stanchion is arranged close to the car
parking regions, and the antennas are attached to the
stanchion so as to substantially align their own wireless

communication regions with the car parking regions.

6. The fee collection apparatus of any one of claim 1 to
claim 5, wherein information i1s exchanged between the vehicle
mounted devices and the parking management device by means of

the antennas.

7. The fee collection apparatus of any one of claim 1 to
claim 5, wherein information is exchanged between the vehicle

mounted devices and the parking management device by means of



a parking managenent device for exchanging information with vehicle nounted

devi ces of vehicles parked in the vehicle parking regions, wherein t he
antennas transmit enquiry signals to car parking regions corresponding to
t hensel ves, t he vehicle nmounted devices transmt information relating

to the vehicle and information indicating parking start to the car parking
managenent device in a correlated manner when an enquiry signal has been

recei ved grgp%%hgrggtSQHQUaggg ggﬁong %B%ﬂtt information relating to the

vehi cl e and Thformati on i ndicating parking'end to the car parki ng nmanagenent
device in a correlated manner when recei pt of the enquiry signal becones

i npossi bl e, and t he car parking managenent device correl ates and
stores the information relating to the vehicle and information indicating
parking start &ifeewhehlehfbPraBPPArRENEt FAGPrdSLAE vBhEBLEaand Entenmati on
i ndi cating parking start is received, and al so reads out the parking start
time thatprsvassockat ed shthahbe tof er patrkaongrekaki ngntio the vehicl e when
the 47 information relating to the vehicle and the information indicating

parking end isyrggekyed. nbhegereheulatescarpar kbpguhiPEchased en the parking
start tinme and current "tinme, "'to carry out |evying processing for a parking

fee relat%@%ié?etﬂguggéélHgvghgg'fitted to vehicles entering the

parking area, via the entrance antenna, wherein

when information relating to vehicles is received from
vehicle mounted devices, the parking management device
correlates and stores information relating to the vehicles
with time of entry into the parking area, and transmits
authorization information indicating that the vehicle is one
under supervision of the parking management device to the

vehicle mounted devices.

9. The fee collection apparatus of claim 8, wherein an exit
antenna 1s provided, installed at an exit of the parking area,
for carrying out communication with a vehicle mcunted device
of a vehicle leaving the parking area, and

when the parking management device receives information
relating to the vehicle from the vehicle mounted device via
the exit antenna, time of entry into the parking area
associated with the information relating to the vehicle is
read out and a usage time for the parking area is calculated,

a usage fee 1s calculated based on this usage time, and the
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calculated usage fee is levied.

10. A fee collection system, comprising vehicle mounted
devices, fitted to vehicles,

antennas, provided in correspondence to a plurality of
vehicle parking regions provided in a parking area, and

a parking management device for exchanging information
with vehicle mounted devices of vehicles parked in the vehicle
parking regions, wherein

the antennas transmit enquiry signals to car parking
regions corresponding to themselves,

the vehicle mounted devices transmit information relating
to the vehicle and information indicating parking start to the
car parking management device in a correlated manner when an
enquiry signal has been received from the antenna, and also
transmit information relating to the vehicle and information
indicating parking end to the car parking management device in
a correlated manner when receipt of the enquiry signal becomes
impossible, and

the car parking management device correlates and stores
the information relating to the vehicle and information
indicating parking start time when information relating to the
vehicle and information indicating parking start 1s received,
and also reads out the parking start time that is associated

with the information relating to the vehicle when the



47
information relating to the vehicle and the information
ingdicating parking end is received, then calculates a parking
time based on the parking start time and current time, to

carry out levying processing for a parking fee relating to the

parking time.





