1 DESCRI PTI ON FEE COLLECTI ON SYSTEM CAR PARK MANAGEMENT APPARATUS, AND
VEHI CLE MOUNTED DEVI CE Technical Field [0001] The present invention rel ates
to a fee collection system for automatically levying a car park fee, a car
park rmanagenent apparatus, and a vehicle nounted device. Background Art
[0002] In recent years, fee collection t hods have becone known where, in
a car park, a car parking ticket storing the tine of entry at a car park
entrance is issued, and at the eX|t tfH%IO r park, a car parking fee
cal cul ated based on the entry tim? sto d in the car parking ticket,
is settled (for exanple, refer to Japanese Unexam ned Pat ent Application,
Publ i cati on No. 2001-167300). Patent Docunent 1: Japanese Unexam ned Patent
Application, Publication No. 2001-167300 Di sclosure of Invention 2 [0003]
However, t héEabévwd-IdesciiNoed SJdine itATo FiREc AANFEIERIENS  AgtERRAJBLE WiAND
barriers at the entrances and exits of the car

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



park, and it is possible to enter into the car park by 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 hot possible to get in or out of the
car park except by way of the entrances ‘and exits. In this way, with a
conventiop&i ffr park it is necessary to install a nunmber of barriers etc.
when const7U¢ ng the car park, and there is the disadvantage that it is
necessary to block off entry fromthe outside by enclosing the car park.
[0004] The pre3ereVehivent oRPPER BRBAL LBRACeroRECT 19T &lv BRIt RRT Xabdve

descri bed problens, and an object of the invention is to provide a fee

col | ecti opreysded) wear parkieanagenehe eapparatsasanandxvehi efetheunsed
device that can do away wwth the need to construct barriers and encl osures,
etc., andoare|iabliyitevy posaibparkongntee. i1080bhe taropdekx b9 selvenghe
above problens, the present invention adopts the follow ng neans. A first

aspect OftEer££P§§Ptu'ﬁNePé&QDp£So?ié?&é?dpéPkﬁné tfegecollecpion
apparatus, provided w ant ennas, equi pped in correspondence with a

pllural ity of - 68L. PATKI 19 1891805, PEOVLAET, L P A Par K 19 BLGR, ¢ 97 g LHi NG
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

towards the car parking regions, and a car park nmanagenent apparatus for
exchanging information with vehicle nounted devices fitted to vehicles in
the car parking regions, the fee <collection apparatus storing information
relating to the vehicles and a parking start time in a correl ated manner,
and levying a parking fee at predetermned tine intervals, when the car
park managenent apparatus receives information relating to vehicles

transmtted froPLyehicle nmount ed devi ces %hat have received the enquiry
signal . [B0067°1 ATt of iPRB" ¢ heS abdbey HEser ¥ hed ??F%?n%§pe%ﬁ?lﬁﬂ?§nh%s are
provi ded in correspondence with car farking regions, and when a vehicle
mount ed s EeSPREEeVes Bhtenyubkyrai bhal of epd ¥t FBeh BAJAARENNa it is
detected that the vehicle is parked in the car parking region. Further,
when it isrodeiedt od & hadraivehaceée, | Sopasked; ingf ennahgonryebagnag to the
vehicle is transmtted fromthe vehicle nounted device to the car park

nManagenment o @ppas at ks, candp 80k i hg DEEQIBSs POossd bh ech prpatRemgas gpaEKL
managenent apparatus to carry out managenent by correlating the information

relatin hicle.w j rt.tij hi it
beconesgﬁ%gg%gﬁgygofSgu?%%%%?%gf?ypﬁgégﬂ%t%%?k%h%hngh#ﬁl%cﬁg?ﬁg%%e W th
usage ti vehi c| e fitteg%mﬁth t he vehi cl e- pount ed, devi ce, this

manner . ACTOHE hoT L TRt T FEt L BLpRotT deber FREASEBVE, TRgiPSS potEPbFESt o
reliably IevY a parking fee w thout ‘ . .
collectlon 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



the need for barriers and fee collection equi pment at entrances and exits
of a car park. Also, since there is no |onger any need to enclose the
parking area with railings or walls, it is possible to inprove the usage
environment by not giving a feeling of being closed in to users, as is the
case wth a conventional car park. [0007] 1In the fee collection apparatus
of the above described first aspect, it*is also possible to have an

arrangenent where, the car park nanagenent apparatus transmts

aut hent i cafi dnvePhfb? nht FbRYI HdFBat"RgVERAF L8 ParRFRg F&81RSs been | evied
normally to the vehicle nmounted device at a predetermned timng or at
predet ermi ned fnnehiateavaes, pO008HinW th thesfiypé efrarkafgeseabedsi nce
the authentication information is transmtted to the vehicle nounted

devi ce, i&bovs, possibl potsibssuecancalabmyt detrheaephiert nthatecat thauk fee
coll ection has been carried out normally to the surrounding area, for

exanpl e, by.dhsphaybpophhiscaut hent keat Lon1LREOLARELARRABLA display section
of the vehicle mounted device. [0009] 5 It is also possible, in the fee

col |l ection aratus_qof the above described fjrst aspect,,.to have an
RECWRGre" TRA G4F Bark franagen@nt"apberat us genel

arrangemen Fat us geener%?lées a r'andom
nunber as _ . o
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 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]



the authentication information, and transmts this random nunber to the
vehi cl e nounted device, and correlates this random nunber with information
for identifying the vehicle nounted device for transmssion to a term na
unit carried by an attendant of the car park. [0010] Wth this type of
arrangenment, when fee collection is caqgied out normally, a random nunber
is transmtted fromthe car park nanagenent apparatus to the vehicle

ted devi d 1 hi nber, is_al itted to a terminal
Ini T toget hor i th TURhtTFS LI N 1 Af OF et TOn T bf St e U eRPRT 6> EHDuRt ed

devi ce, which neans, for exanple, that an attendant can easily confirm

whet her orhhictP &R yiFf Boroed Pghf%%sa%%%?\tr pe? f o7 HiR d2 e of F ERE PGB L cBRPERI ng

t he random nunber displayed on the termnal unit they are carrying with the
random nunbercadi st layethagendret vappet et we unt eelr devs ce. rahdop hymosingsan
unpredi ctabl e random nunber as the authentication information it is

possi bl e e prevesit f ¢atdoh ent £ behavi of, sueh @san&hspsayhng ashlentication
information in advance on the vehicle nounted device. [0011] The fee

col | ecti on,Apparal us,Of ;e pboys, desgribed-4 i r sty 6., 25PeLtc 2P Rk SO have an
arrangenment where, when a p?urallty of “vehicles are parked in the parking

areas, random nunbers, are, Periodhal Ly gsperaled; by; Lhe, car park, ranagenent
appar at us;,
mounted device for transmission to a terminal unit carried by
an attendant 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



and the random nunbers are transmtted to the vehicle nounted devices to
vehicles for which a parking fee can be levied normally. [0012] Wth this
type of arrangenent, by displaying the random nunbers in vehicle nounted
devi ces that have received a random nunber, it is nmade possible to notify
the fact that parking fees have been |levied normally to the surrounding
area by displaying the random nunber ett. At this time, in vehicle nounted
devi ces for which Ieyyin of car parking fee is <carrjied out norpally, the
same randbiR e i 3L W SP Ay e FhtPREoNER T bekdhes %%%%i%l%l¥6a%b%Yl9f
specify vehicle nounted devices, in other words vehicles, for which a
par ki ng feshiakes note bernke¢@viedthorparking [@04383, ranjgmangmbpbssibe for
the fee collection apparatus of the above described first aspect to have an
arr angenesi r et e 1 by sjanchs oad | sy aranged ©d ok endoaddreccar apas ki gs y egi ons,
and the antennas are attached to the stanchion so as to substantially

al i gn theytideife oMYl eh@RiSc £ONTHAI €214 OGN + ¥ €91 HSt Ry LRE- APk KA
regions. [0014] 7 Wth this type of structure, by substantially aligning

the wirel £s5: communi cabl e Legkons, of ot he antennascuith, s3. pagkigg regions,
quiry signals transm ed from each ant'enna

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]



will only be received at a vehicl e-nounted device parking in a car parking
regi on corresponding to that antenna. In this way, it is possible to
prevent information interference between neighboring car parking regions.
[00" 5] It is also possible, with the fee collection apparatus of the
above described first aspect, for infornﬁelon exchange between the vehicle
nount ed devices and the car park management apparatus to be carried out via
t he ant ennas. is also possible, with the fee coIIectiﬁn appar atus of the

above descrlbe%l??r%?l%sbé t, OﬁoFtFH?BPﬁ%tl%ﬁ é%EﬁBﬁ@ElB 9PRBIvehicl e
mount ed devi ces and the car park managenent garatus to be carried out via
a W de arele connthteat fonnunecabik. rf0DAng] of Atsecendenspécvidh £RE present
invention is directed to a fee collection apparatus, provided with an
entrance patehng rénstad) ednqtiian ehynabsetrenampat kingrameaacandnaeparki ng
managenent device for comunicating with a vehicle nounted device fitted to

a vehi cl e ent esing E@er@ééKVBQ area vba;tkhe-menhtancgeantenparkWhgr ehng When
t he parking nanagenent device receives information relating to a vehicle

fromthe ¥§? éﬁ? ?%”?ﬁgﬁpar §YLGE oﬁQ?né”E?L?@%kOQnEShﬁé'”glﬁo%ﬁfg vehi cl e

and entry I'ng area ar correl manner ,

and aut hentication infor ion indicatin hat the
way, Et Qs possggie to prevent 9n%ormatlon 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



vehicle is under the supervision of the park managenent apparatus is
transmtted to the vehicle nmounted device. [0017] According to the above
descri bed second aspect, since information relating to the vehicle is
transmtted fromthe vehicle nounted device to the car park managenent
apparatus via the entrance antenna when the vehicle enters the parking
area, it becones possible for the car park nmanagenent apparatus to carry out
managenent by correlating the, jinformation relating to the vehicle with the
parki ng StAtEeR 9195y tgtH?% WP TR TR possd bt'ed t o° artrdlet yL &1 9% the
time each vehicle uses the car park for with sinple equipnent. [0018] It is
al so possiHI® flofng hie et k| Pakkivh apparatssobred hied abover desek¢ded
second aspect to have an arrangenent where an exit antenna is provided,

i nst al | ednaatnean exid anfthdret i qmar komgi raf @aya f oon cand ydatgi ogt t lcotmume cat | on
with a vehicle nounted device of a vehicle |eaving the parking area, and

when theyarkidng SMnagenetie doyh £y T Lo Ves itormid ainRleMdmg to the
vehicle fromthe vehicle nmounted device via the exit antenna, tine of entry

into the ' re i i i n i e ' to the
vehicl e iag%?‘%la osﬁtlsgn%séap%h%tg%%g% Ptrr}}aé Pger}lut%% g@‘%\kl?gn%é aéég\?ﬂp‘%' cal cul at ed,
a usage f@ﬁ%Lf cal cul at ed based on this usage tine, and the cal cul ated

usage fe | evi ed.

According to the above described second aspect, since
information relating to the vehicle is transmitted from the
vehicle mounted device to the car 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
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[0019] W th the above described arrangenent, when a vehicle |eaves the
parking area, collection of a parking fee is <carried out by exchangi ng

i nformati on between the vehicle nounted device and the car park nmanagenent
apparatus by neans of the exit antenna. In this way, when leaving froma
parking area, by ensuring the area is I@ft by passing through a region
where communi cation with the exit antenna is possible, it is possible to do
away with the nged fgr eﬁuipnenk.installation suEh aa exit gate and
barriers at°The BXTt Of the BarkiRg “area®[ 00501 AT hi Fd 82RECES5f 1the
present invention is directed to a fee collection system provided with a
vehi cl e neRtetPbeYi Besedi PRebitd AS¥eRi EHRS: aRREnhas E?BQPgéHeﬁnusage
correspondence with a plurality of car parking regions provided in a
parki ng afea,lsalelvaedar park nmanagenent apparatus for exchangi ng
information wth vehicle nounted device fitted to vehicles parked in the
car parki pgorepi ons, wherein the antennas transmt enquiry signals to car
par ki ng regions corresponding to thenselves, the vehicle nmounted device

transmts infog{eliORer ghabbngetoribbe yehighemand, i pfonMat yon; kndi cating
parking start to the 10 car park nmanagenent apparatus in a correl ated

nanner.mhfn an egquiry fi naL has bffn §ceiv§dafro Ehe. ntegga, and al so
transm t [NPOratt one PelAiTng €0 tRLVERr T8 Sha’i RF o ribi bh°
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



i ndi cating parking end to the car park managenent apparatus in a correlated
manner when recei pt of the enquiry signal becones inpossible, and the car
park managenent apparatus correlates and stores the information relating to
the vehicle and information indicating parking start tinme when information
relating to the vehicle and information_indicating parking start is

recei ved, and al so reads out the parkin&ostart time that is associated with
the information relating%to the vehicle when the information relating to

the vehi cf@F and £ HBANF AFBF Rt 1B A i ‘tati'hg pait ki hi €t 1 e e VR, 31 hen
cal cul ates a parking tine based on the parking start tinme and current tine,
to carry ouiulevyshgnptoeesshagnfoecalpadkirgn fbe pefannag &0dt Aésparking
time. [00211 According to the above described third enbodi nent, when
comuni cat ramsmst posSobhaet woh hr¢bhet any ennashensehlitéd andt hefopaeking area,
information relating to the vehicle is transmtted to the car park

nmanagenmeni n@Ppaf ah4SpanHi 89 Lhe t&arnParkrnpRagenBibgapRPAt abhypatkstGapahl e of
accurately clocking car park usage tinme for the vehicle. Further, when

mpossi bi e P11 BererhaneattRaEt heubh oo hie PRREiRY SLRESL.PEEEMES g
region, and information relating to the vehicle and information_indicating

parki ng t PP RatPof i 809t FARsHR | t RYT K r BATNEARMGRRI ePRARBLAE e8CHEGLEESEO t he

car park . .
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 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

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 tinme is calculated fromthe
time car parking being managed by the car park nanagenent apparatus started
and the tinme of |eaving, and fee collegﬁion is carried out according to
thus wusage tine. In this way it is possible to reliably levy a car park

usage fee using sinple equi pnent. 0221 A fourth aspect of the present

i nventi o 1% Ccﬁgfré?ﬁ If%q%e&f% C?j{lcﬁ)eﬁg%W%%?%n{eﬁth%eﬁomﬁﬁ a vehicle
mounted device fitted to a vehicle, and a car park nmanagenent apparatus for
exchangi i iflor atd ohn 4@ ¥me & Hen viekd £ &t Fine 2k Hew i el i e ni$he vehicle
nount ed device is provided with a position information acquisition section
f or acquitrdargsmigp: éahf Ooronmat tlon vailial pankimge @réav arel tartleat cpospatrbn, and
when it is detected that the parking area has been entered, the information

rel ating fanhddenarehi £ adeid nf amatiien Jaidi Gat iiRg parikRg Sdardhar@r
transmtted to the car park nanagenent apparatus in a correlated manner

and al so ghap dnd s dletec s dhel 1be. packing, ar e bas. beend el the

information rel ati e vehicle an rmation relating to parking

end are transmitted to the car park managenent apparatus in a correlated
manner, aHtFherei FEHel catepark %a@%ﬁe& rk. The€n, a car park usage

time is calculated from the time car parking being managed by
the 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.

[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



apparatus correlates and stores the information relating to the vehicle and
parking start tine when information relating to the vehicle and information
indicating parking start is received, and al so reads out the parking start
time that is associated with the information relating to the vehicle when
information relating to the vehicle and_information indicating parking end
is received, then cal culates a parking t¥me based on the parking start tine
and current tine, to carry out |evying processing for a parking fee

rel ating &0 &He YRiHkGHYy 284 e Lo o02B400 AR bi i g 9 Phekahovendede?i bed
fourth aspect, entry into the parking area is detected based on nmap

i nf or mat i oradmi ted pae kilng @a@eapand tarzeemeposiadrayatarad imfaor mati on
relating to the vehicle and information indicating parking start are
transm t tesk fe omddenvetd €] eamduntete deviice ¢or ther k casnpeske frANagenent
apparatus. In this way, it is possible for the car park nmanagenent

appar at us, 4,0, ACCW Al el Yo T L0l St &G PArki 0o 5t aﬁf%ﬂ&@éﬁogé%@% 'E&

information relating to a vehicle. Further, eaving o e parking area
is detected b i tch of i nf ti. f th ki ng d t
13 posi t10h, VT hior et n BPEIAEIohG T 1 fie WeriEe e PRI or RO 0

i ndi cating parking end are transmtted fromthe vehicle nounted device to
the car ﬁé?%jﬁhﬂégéﬁﬁh%iﬁﬁ%a&%ﬁ@%@ath@h}%dlcatlng parking start is

received, and also reads out the parking start time that is
associated with the information relating to the vehicle when
information relating to the vehicle and 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.

[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



|

way, it is possible for the car park managenent apparatus to accurately
ascertain the tinme when the vehicle | eaves the car park. Then, a car park
usage time is calculated fromthe tinme car parking being nanaged by t hat
car park managenent apparatus started and the tine of |eaving, and fee
collection is carried out according to;tshus usage tinme. In this way, it is
possible to reliably levy a car park usage fee using sinple equipnent.

doscr| bec T F A ARd FoOF R 3RReEr oo Tabe Sh- rTARGEnENE WASF &P RgoLa

descri be urth aspe an_ arrang he “car
ar k managenent appar at us eriodi cal | enerates random nupbers for a
Beriod ofg??h%athﬁgiPaFEFB?gﬁ??oﬁr?eFﬁgpgﬁlFBeBa?EPnggﬁdvﬁ 1fdEei ved from

the vehicle nounted device, and transmts the random nunbers to the

vehi cl e nbaptedaddaoveee hfdthfseatoppekalesapAnenhaePBALrates -spktitlyifg t he
vehi cl e nounted device with the random nunbers and transmts to a term nal
unit bei ngahel ttbysapocasibpar Koat teadaat, pand mheayeheckeappunteédsdewvi ce i S
provided wth a display section, and when a random nunber is received,

di spl ays tbeutrandom auabet20n the displ AMefeEhb0oen 0025]) e3desVWELB this type
of structure, since a random nunber received fromthe car park managenent

appar at “Spéfk‘?” splayed, on- the display SEeIO0. cdic kS PoFsEPLE 00 ke
attendant™ o
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]



l

the car park to easily specify a vehicle that is not under the supervision
of the car park managi ng apparatus, for exanple, a vehicle etc. for which
| evyi ng of a parking fee has not been carried out normally, by conparing a
random nunber displayed on the termnal unit they are carrying thensel ves
with a random nunber displayed on each gisplay section. [0026] It is also
possi ble for the fee collection systen1% the above described third and

fourth aspects tq have an arrangenent where. the car r k managenent

apparat us perlod cal 15/ GEHorat o8t Tandbhy nunbers 1 or i part odof time  until
information relating to parking end is received fromthe vehicle nounted
devi ce, a@RFIIEEM AN tHe rad ot et 30 ¥Be0 | PREFT efe houht Bl #e%d ces,
and also correlates information for specifying the vehicle nounted devices
wi th t he grandomdinpdyey ssearidiar anst 1s posailb ke nfoal thumi 4t benagnhedd by a
car park attendant of the car park, and the vehicle nounted device 1is

provi ded wid hcar | pght i g sectlpnspadds whenyeh 1 angomtinbernot suf@sei ved the
lighting section is flashed at a timng corresponding to the random nunber.

[0027] Wt Eﬂéiér}’%é.ﬁorfhétéé&ctﬂrﬁ i NS iﬁg'w&éw@ué?%épnﬁﬁm&e,féashed

at atimn correspon _ng_toar_an om nunber " recei ved Tromthe car park
manageme ARBAT alls, L1, 1, POSSIDL S fOTothe attendant. of . the,ear park to

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



i

not under the supervision of the car parking nmanagi ng device, for exanple,
a vehicle etc. for which levying of a parking fee has not been carried out
norral Iy, by conparing a random nunber displayed on the term nal unit
carried by thenmselves wth the flashing timng of the |ighting section.
[0028] A fifth aspect of the present iTgention is directed to a vehicle
nmount ed device, fitted in a vehicle, for transferring information with a
car park nage t apparatus for managin charges of a parking area, when
Lhe par kiTig Sea 15 ot arew CHrEvited it e ti SPras” S8t roh, "aRet &rh when
authorization information indicating being under the supervision of the car
par k nmandgeéientappar Rk iR raEdNved PR 2 HeS caft phf KPnandeReher the
apparatus, the authorization information is displayed on the display

secti on. JU02g]antAcebrdimgcan pdek fid tdaaspectpesi hgea anthent ¢ cahaonis
information is displayed on a display section, it is nade possible to issue

an al ar mriax tlhedstriounshmgrad €fowfobet g camdedr it heg stpesyisyodepfcé he car
par ki ng managenent device. [CC30] A sixth aspect of the present invention

is directgd to andh, vehiol ecrounted deyvige; fiidedibh arvehbel gind Ofce
exchanging information with a car park nmanagenent” apparatus for nanagi ng
charges of & RArking, area, ; ¥hel, he, RACKI N9 &) 88 Sa ENLE €% andom

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



I}

provided with a lighting section, wherein when authorization information

i ndi cati ng bei ng under the supervision of the car park managenent apparatus
is received fromthe car park nanagenent apparatus, the lighting section is
flashed at a timng corresponding to the authorization information. [00311
According to the sixth aspect descri bed %bove, alighting sectionis
flashed at a timng corresponding to thé® aut hentication information, and it
is made possible to issue an alarmto the surroundi ng_area of being under

a
the supef¥ision BT He AV Har k %%B%@%n%%taa Bt ats. TPhcFaeneaftyd the
respective structures descri bed above can be conbi ned where possible.
[00321 Adtiordialglen Whieh p¥ es@htPd A ehthagcnehe 2fpetatis [arhneveding
making it possible to reliably levy a car parking fee, as well as being
abl e to dochawmgys wf haimstlalhdg ngrbay riviees tlawdpfientes etea Bsiefit®esdri ption
of Drawings [0033; Fig. 1 is a drawing showi ng the overall structure of a

17 fee colbecsion,syistem ofnaihdrstceibodi iRt 0f {RENPEEEEAE: hAVEATI ON.
Fig. 2 is a drawing for describing an area where comunication is possible

with an afﬁfggﬁ%%q%ﬁ E%HW%E{Ihéqﬁ%ing 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



i

1. Fig. 3 is a block diagram show ng the schematic structure of the antenna
unit shown in Fig. 1. Fig. 4 is a block diagramshow ng the schematic
structure of a car parking managenent device shown in Fig. 1. Fig. 5is a
bl ock di agram showi ng the schematic structure of a vehicle-nounted device
of a first enbodinent of the present iﬁéention. Fig. 6 is a flowhart
showi ng a comruni cati on sequence in e collection systemof a first
enbodi nent of t esent |nven%|on a dramnnghshomnn a nodified

exanpl 6 oSS Teb e EHf Tty BhEyat et bt - 501 PHat T UREOH, Hent o St REZRF esent
invention. Fig. 8 is a drawing showing the overall structure of a fee
coIIectlcﬁP%ﬁﬁﬁ%ﬁﬁcﬁ a second enbodi nent of the present invention. Fig. 9
is a flowhart showi ng a conmuni cation sequence in a fee collection system
of a second enbogi nentsof dhevwpnesent déswenbiom. afi gredOwhsra fl owchart
showi ng a conmuni cati on sequence 18 in a fee collection systemof a second

enbodi medo@fud Neat Poeseftpd syt e ofitiri gn ddtésna Hhowehasknshewrng. a
comuni cati on sequence in a fee collection systemof a third enbodi nent of

t he 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



present invention. Fig. 12 is a flowhart show ng a communi cati on sequence
in the fee collection systemof the third enbodi nent of the present

i nvention. 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
managenent apparatus 16 storage device %7 clock 18 control section 19
communi cation section 25 storage devi c&®26 control section 27 communication

section 28 displa ctlon 29 aJarmpotification section 30 _1C card
insertioﬁ“%é%tggﬁ‘x%é Mt T ARCEY AnEBNRE UnfEC2BC eXFRPCANTBRRaCEINFREE 40

termnal unit 50a, 50b, 50c vehicle A attendant
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



Best Mbde for Carrying Qut the Invention [0035] One enbodi ment of a fee
collection systemof the present invention will be described in the
following with reference to the drawings. [0036] [First Enbodinent] Fig. 1
is an overall structural drawing of the fee collection systemof this
enbodi nrent. As shown in Fig. 1, a pl urabiigty of car parking regions 3a, 3D,
3c are provided in a parking area 2 of car park 1 of this enbodinent (in

the foll oy ng, en indicating all of the parking areas, the reference
numeral "3 vvi#vncb réas]spf%%%ﬁ%g%nﬂec%%rﬁ i ndi cating each parking area
reference nunerals "3a", "3b" etc. will be assigned. The sane applies to

other stiuct RAIT &I se)na Antehna units 4a, 4b, 4c, are respectively
provided in each of the car parking regions 3. The antenna units 4 are
attached 1o stenchionseimstatied close 20 to the vehicle parking regions 3.
Al so, regions where wreless comunication with the antenna units 4 is
possi bl e 4@re sahstent iahlty aligned with the vehicle parking regions 3. For
exanple, a wireless comuni cation possible region of the antenna units 4 is

substantizad} b onesk- wi g by a.parking space for a single vehicle, which is
set to a?éenét?éo$4manda width of 3 m as showm in Fig. 2.
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



[0037] As shown in Fig. 3, each antenna unit 4 is conprised of an antenna
section 7, a comrunication processing section 8 and a control section 9.
The antenna section 7 is provided with a transmt antenna and a receive
antenna. The comruni cation processing section 8 has structural elenents
required to perform general connunicatign processi ng, such as a band pass
filter, anplifier, nodul ator, oscillato?, packet switching wunit etc. The
control section 9 functions as part. of a_car gark managenent apparatus 5,

whi ch wi | 1O b 8eber+bet PAtE+09 BRALCBAPr i sfst % orr €kt /"% ePL’ 11 and
clock 12, and a comunication nodule 13 for carrying out conmmunication wth
the car patrkehapagedmnenapphtabusishyviheaantanbananieA 4t tansAbssbPoA medi um
6. [0038] As shown in Fig. 4, the car park managenent apparatus 5

conpri sesase conpsnacat & bhy netuleed5wi oh peef oenioge paprkungcatgoanwi 8h t he
antenna sections 4 via the information 21 transm ssion nedium 6, a storage

section 16pracghske 172 Rir£08550kosRGHE 08t 18napdsais0amMuUBLEahi R sgetion 19
for perform ng communication with a termnal unit 40 carried by an

d h . At | Lyved. hi cl d
evi ce 207 Y PAR® WP bl GbScrPRR-PaTer ) 3 EUr ot R Rebet bt Age BAEHi on

16, as well as an encryption key for encrygting information, a
for a single vehicle, which 1s sét 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



charge table that is referenced when cal culating a usage charge of the car
park 1, etc. Witing of information to this storage device 16 and reading
of information fromthe storage device 16 is carried out by the control
section 18. [0039] Next, a vehicle-nounted device 20 fitted in a vehicle 50
wi ||l be described. Fig. 5 is a block diagran1shomﬁng the schematic
structure of the vehicle-nounted device“of this enbodinment. As shown in

Fig. 5, the vehjcle nnun%ed devi ce 20 congrises, ag its Eaig séructural
conmponent ST 2SRt O UPPF VI cPr ctii ££25280nRect 887t 6°a FehieFé pdmef supply
21 and an internal battery 22, a storage device 25 for storing various

i nformat i @M tEC LRt OBetd | R 28, CanEoRhEAT €@t 8ACséeRi 6A 29T for carrying
out comruni cation with the antenna unit 4, a display section 28, a

noti fi catpenf seci ngnc@8msuchaasobuzzehn aoteblEDnaanuhCrcaddcinséeti bn saction
30 into which an ICcard is inserted, and an I1C card interface 31 provided

in the | GreandahhsErétomsesitopa3dR. 122 [0040] The power supply circuit 23
mai nly control a voltage supplied fromthe vehicle power supply 21 to a

voltoge,adont ot Byl BEGHSELELEUPLRLEH SeyLee 20 natl BUPRLLERS1 B volLoae
nternal battery 2 isprovided so.as to be able (o ensure, el eolrical power
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.



even if the supply of power fromthe vehicle power supply 21 is cut off.
Various information that is necessary for the charging process, which wll
be described later, is held in the storage device 25, such as car owner
information, vehicle information including type of vehicle information,

bal ance information read out from an IE card, and card information etc.
[0041] An ICcard to be inserted into ke 1C card insertion section 30 IS,
for exanple, a contact type ICcard, and is internally fitted with an IC
chip such!884&) flash menbry or an MPU. As well as card information such as
a card ID nunber, a balance and usage history are stored in this |IC card.

| nf or mati on stBhedrdwet heupelgacdrcant be3wneingn opntead byvothegeontrol
section 26 via the IC card interface 31. ;0042] Wth this type of vehicle
mount ed dewpeeied, ridmtheel Cehcald pswenseuppdyi ptotbhe €1eagd haspeehon
section 30, the 23 control section 26 reads out IC card information and a

bal ance EHa{z}rqfr@e}%EEI@dm&Hn%Q& H&z?éédébﬂi,f’iaﬁﬁe%hgg%gég EHE@W@E‘E@%% tgnd

wites this information to the storage device 2 tenporari | for

le, f b 0 d di spl .th bal he, displ [
26 Al Sb, ‘TR Gont POl “SGEETOR CobS LARLES OpEPar PN of ot RECRGLTT PEQLFen

section 29 in order to notify normal operation to the user when it has been
possi bl e 20. The 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



to read information normally fromthe IC card. In this way, if the
notification section 29 is a buzzer, for exanple, the buzzer is sounded, or
if the notification section 29 is an LED or the like the LEDis lit, to
give notification of the fact that the situation is normal. On the other
hand, in the event that information mazﬁp read fromthe IC card, the
control section 26 causes display of cation that there is an error on
t he display sec |on b au5|ng peration _of the notification
Sect | on 285RbEPT | BECFRET B8t THRAE. BHEr 0 Soa LBFPSTetgorha s LM Ehen
pronmpts for the IC card to be inserted again. Incidentally, the appearance
the notiffBati 8he By OrRE Adt ithiccati 6ALsedtPoitn29 ICakas dcantise fdidef erlent for
normal operation and for abnormal operation. [0043] Next, a description
will be ghuénwoﬁtehetbperamﬁommatibhetopahbiagoﬁa@ec@bweceid@,syskbn1of this
enbodi nent. Here, a vehicle 50a will be described as an exanple. In Fig 1,

in the casempbereithe (fehi ekern! %@@ 1 $opabkedti n024ecbhesvyehiiche apar kineg
region 3a, for exanple, the vehicle- nounted device 20 of the vehicle 50a

receives QlSHBH'BM tﬁbgﬁﬁ'g%a ”%@hkﬁ%ﬂ 5%0”1APEQ?”%ﬁ@”@oH@k&l4Qeé§ESH SAL

in Fig. . This enquiry gnal includes tine 1nf orna I on.
vehi cl e- nggnted devi ce 22 .tran nl%s a %e ponse si %% antenna uni t
4a upon r&CelptS6f PRES2EAGHI Y SPGnAPTE 956 SRY eﬁtﬁpﬁ Iphiod d&s fonse
signal contains information for

notify normal operation to the user when it has been possible

to read information normally from the IC card. In this way,
if the notification section 29 is a buzzer, for example, the
buzzer is sounded, or if the notification section 29 is an LED
or the like the LED is 1lit, to give notification of the fact
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



speci fying the vehicle or the owner of the vehicle (referred to in the
follow ng as vehicle nmounted device ID) and tinme information. [0044] Upon
recei pt of this response signal, the antenna unit 4a transmits the response
signal to the car park nanagenent apparatus 5. The control unit 18 of the
car park managenent apparatus 5 (refer to Fig. 4) correlates the vehicle
nmounted device ID, the tine i nformatiof‘and wites themto the st or age

devi ce 16 ggon recei of ,the response signal frog%the antenna. unit 4 (step

pt :
SA3 in FigieeyeRNekt, PR helBOnt#8E OBecti on°18C*§BREFat E8SaVFAAEORT nUNDer
(authentication information) by encrypting the time information received
from t he Batenp@ davice4d0anl Fdenvehicati ofai nEerhEEFoANf BNABAEYVehi cl e
parking region 3a are in which the vehicle 50a is parked, using an
encrypti onikeyl (stepsdAdted Frgmb6iheFantbena thetcoat netepsenti an E8greads
out a parking fee corresponding to an initial 30 mnutes froma charge

tabl e stoged ithithe shorages deyd cei b s (SifP S ide$ &h. 6)rnEhe parking
fee and the random nunber are then transmtted via the antenna unit 4a to

Ao, ar TErA T RSt RE Ry For 20 PPal oL ot RBoed B P O nanbigahah

apparatus 5 correlates this random nunber with information_ for specifying
the vehi cRBESPRA (FRfkrfaduiPeratecevRhi ef etPUBNENAREAY i BRITAL of FREPORMZI n t he

foll owi ng) and
in Fig 6). This response signal contains information for

specifying the vehicle or the owner of the vehicle (referred
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



transmts themvia the communi cation section 19 to the termnal unit 40
being carried by the attendant A of the car park 1 (step SA7 in Fig 6)
Here, the vehicle identification information is assuned to be a nunber
plate of the vehicle 50a or identification information of the vehicle
parking region 3a, for exanple. The ter@ nal unit 40 displays received
information (step SA8 in Fig. 6). 0045] Cn t he ot her hand, upon receipt of

t he parkin

vehi cl e ﬁgﬁ

(step SA9 in Fig 6% and also subtracts a fee of a fixed charge froma
RAa

bal ance s@é?eﬁh?ﬁ

f

At e

ee era unber ontrol section 26 of the
P oerrcita0 b or el FH g S i hot S o WOhBEr

remehkgdandauplat estanae spékedat hpstheniehiifgebal ance

as the balance of the I1C card (step SA10 in Fig. 6). [0046] Next, in the
event thanobatadcecupdat 20ppbdcebsi nghiislecabri édtept SA6ral Fyg the control
section 26 reads the balance 26 after update fromthe I C card and updates
the 1C candsbal apcenist oi@d, i Bhtheostebagecdevbae185crandeaks® pauges

operation of
that fee gol

to the user
authorlzatl
t he

nf

€

the alarm notification section 29 to issue an al armindi cating

8&é9§m§ﬁ£aEQ 5”Sggékﬁgg?E%?“Eﬁ;eh?ﬁnBSQ”nuﬁBQB'%Egg normal |y

tep control section recel ves

n data fronlthe &%&cardtgste SA 2 n Flgefe%regnd cogrelates

ormatlion for spec

ing

"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



vehi cl e-nounted device IDwith the authorization data for transm ssion to
the antenna section 4a (step SA13 in Fig. 6). Here, the authorization data
is information for issuing an alarmindicating the fact that fee collection
has been executed normally to the parking managenent device 5. The antenna
section 4a correlates the vehicle nount g device ID and the authorization
data and transmts to the parking nanag ment device 5. In this way it is
possi bl e r t he ark n evi ce 5.to conflr t hat cha
proceSS|ﬁ§9€HésE%$ ?ngah n%?ﬁgl?9 10027§S ol tﬁ%rBaPﬂigﬁce
managenent device 5 clocks the parking tinme for the vehicle 50a and

execut es %ﬁﬁﬁ%ﬁr&ﬁpﬁ%%e%%@%@gee@%ch?l%%rt%@dp%%k@n@aﬁﬁﬁﬁ PRAEABSOB0CH nut es
based on tinme information stored in the storage section 16 (refer to Fig
4). Spectiti¢ caldyn m@opaf kiagl ehasget conr23pondi agut oath hel pankingicatnegi s
read out fromthe charge table, and this parking fee is transmtted to the

vehi cl e nowdt efbdleyd Ce2G O the viehi chet 241 SQamvhacébenaptgesa unit 4a. In
this way, the above described |1C card bal ance update and storing is carried

out by the, éﬁ)éf%6?%ﬁﬁgg-ggvtﬁ§ @9 PQ%%@9§A1?'§nb?l§”C§ ) update

pr ocessli ng een carri out nor ITB. horization data is transmtted

“ia the aptenna sestion, a,tp Lhe. parkd po, menagerery, device. s, 004z

from the IC card (step SAl2 in Fig. 6), and correlates the
vehicle~mounted device ID with the authorization data for
transmission to the antenna section 4a (step SA13 in Fig. 6).
Here, the authorization data is information for issuing an
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



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 confirmwhether or not a random nunber being
di spl ayed on the display section 28 of the vehicle nounted device 20 fitted
to each vehicle matches with a random nunber being di splayed on the
termnal unit 40 the attendant Ais carrying. If the two match in this way

it is detgrm ned at _chargin 0Gessi has been carried out normally. On
t he othergg%nﬂ}aiﬁﬁ?h%n ﬁBgadgnEgt ﬁatcﬂgiEh%% %%¥@r%?%e%b?%%t&?ﬁ%r§%%?cle
is an illegal vehicle, nanmely that chargi ng processing has not been carried
out nor maf y?aéﬁde%99Fﬁgu8ﬁagepéPQiﬁ@oFéégaﬁﬁeFaFﬁéeﬁaéﬁti§Y &8fried out by
storing the nunber plate of the vehicle etc. [0049] Incidentally, in the
event thatehhelpankiingefledevschi gher anthahenhehbal kadenet thdak€ card, the
IC card is not inserted in the IC card insertion section, or the IC card is

a countepfetéssand rhe. bebh whklkisat obe possikble,t aupeptarar28n eakkection
of a parking fee normally. In this case, it is Possible for the control

uni t 26 of <1 hea el eteqmpunt ededeytChna20cbeiBhase Hbsehayahidhig random
nunber on the display section 28. In this way, it is possible tor the
attendant_ A to ea ié¥ ascertain that charge processi ng has not been
carried olf"AdrHal y YoMt Re fact that there is no di splay on the display

section 28,
[0048]

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



[ 0050] As has been described above, according to the fee <collection system
of this enbodinent, the antenna units 4 are provided in correspondence wth
the vehicle parking areas 3, and transfer of information is realized

bet ween the vehicle nounted devices 20 and t he parki ng managenent device 5
by neans of the antenna units 4, to caryy out processing relating to fee
collection for parking fees. In this way, there is no |onger any need for
barriers or Ehe i ke gt entr%ncesfand exi 3 of %he garkin% aregs as there
was with tREIFEFAPBACAr E, PEEAAT Pt 88c8%§‘ag Ysi bt's t0'F edtce’ i A5t afl ati on
costs. Further, since there is no |onger any need to enclose the parking
area w t hPPaFiPhgsIEF R@FI§9nFFOﬂsuﬁégs?§Ithéh?nﬁﬁéééletW@uﬁ§§@edeVlce

envi ronnment by not giving a feeling of being closed in to users, as is the
case W th28 toneeatkodabpéar pdrkheSriahkdofunuhber ion the evuemtlatyhat fee
collection is carried out normally, a random nunber is transmtted fromthe

par ki ng nmepagesenbsdevigcerBis owd e vehiel pospupt edrdevike 20teRQanwhiich
means that an attendant A of the car park 1 can specify vehicles for which

fee CO"eEEiQQsEéngQEePEQQnC%BBke@hQQEe BQ%%%EEXn?yh%%”%B%”%%%nWheth?r or

not the random nuiber displayed on the display section 28 of the vehicle

ounted SEYLER.20,LSERNESEl: okl B3 ke Lok cRRRY Bl b0 it b
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,



Incidentally, with this enbodi nent comuni cati on between the vehicle
nmount ed devi ce 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 possible, as
shown in Fig. 7, to carry out comunication between the vehicle nounted
device 20 and the parki ng nmanagenent d%yice 5 by nmeans of a wi de area
comuni cati on network, such as a nobile communi cation network. In this
case, when the vehicle nobunted device 20 has received an_enquir i.gnal

Si,
from the #htehracaRrt thati gnj ethGRERALI CaPly thBoRAECPEI t & FRE 5§FEF g
managenent device 5, and transfer of predetermned information relating to
fee col | ecehbpleés fearvhedhobeewrphleréipar ReAgnatinhgenent rdéedceus.

I ncidentally, only the manner of comrunication between the parking
managenentogexyite byandnthemvebi ehetheuntedndevine 28ndbs dufberent, and the
i nformati on exchanged between the two is the sanme as described above.

[0052] [§¥§§DQ Eqbedi erBt 11301 aextcracheescakl egki gEnSYSEEMoOht@gsecond
enbodi ment o t%e present invention wll descri bed. The fee collection

be
system of ,fhis _ephodinent is. . different fromthe fee coll ion of
Che f1r ot SEhbOE ALnt BaLF PBES aboverth That 1 st oot oot the ant SRR thi s

4, an entrance antenna unit 35 and_exit antenna unit 36 are respectively
provi ded 88T¥ReCBht PaREeNdndecekPL l8FERB  parking area. The fee col | ection

systemof this
[0051]

Incidentally, with this embodiment communication between
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]



enbodi mrent w Il be described below, omtting description of points that are
common to the first enbodi nent 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 strucfyre of the entrance antenna unit 35
and the exit antenna unit 36 is the sane as the above descri bed antenna

unit 4. In this type of fee |l ection system_. if a vehjcle 5Q0a nters the
Vicinity of t hBSEhrkPnG Er 64 13CCTRE Y GHIEERE Miuft €8 HeVIcER 30 5P Y i
vehi cl e 50a receives an enquiry signal transmtted fromthe entrance

ant enna ufhg BSeE§NEp 18BENTLACIFgLlloPe, dpmics 1086ui r YN8 §R&I CPALFEEES ti ne
information. The vehicle-nmounted device 20 transnmts a response signal to
the entramgeteanténmnaignietnbdsimpon receiigtt eafentthifs candier y esi grdlledtstoep SB2
in Fig 9) . Vehicle mounted device ID (vehicle 31 nounted device

identificaykeam Bfformat ifar)rartbbiditenitniesmatiben amevienclnudedt 1 nishiesid
response signal. Upon receipt of the response signal, the entrance antenna

unit 35 tpangpit éntt%%ﬁe%m%e 4si gpal 9 Jhhe Raklkkpg JBRagenenty device S

The control unit 18 of the parking managenent device 5 correlates the

Z?QLESZ ggg?%g%ad%%ﬁ%eB%Dar%n%e%%%c%ﬁg%l&ngg%g%%%%na%n%ﬂgwéﬁ%%gﬁygﬂék% the

exit of the parking area. The fee collection system of this
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 receilpt of this enguiry signal

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



16 upon receipt of the response signal fromthe entrance antenna unit 35
(step SB3 in Fig. 9) Next, the control section 18 generates a random nunber
(authentication information) by encrypting the tinme information received
fromthe entrance antenna unit 35 using an encryption key (step S24 in Fig.
9). The random nunber is then transmtged to the vehicle nounted device 20
via the entrance antenna unit 35 (step S25 in Fig. 9). Also, at this tine,

the cont roly secdiqo, 1. C{déﬁ@lpﬁé&fgn TRAZEEIENL, gegwe& gorrel ates this

random nu identification 1nfornation transnits t hem

via the cqanqucatlon sect i ﬁ t he termnal unit 48 being carried by
the attendant™ X oF % He" patrk? % eén 157 epS8Re" PR FE199). The ternina
unit 40 displ ays received |nfornat|on (step S27 in Fig. 9). [00541 On the
ot her hand, u P ERFHIPBf Of heh® ahddpY REfbRE SN he tROnERbragEet RBRSRBAOf

t he vehicle nounted device 20 displays this random nunber of the d-:splay
section 28 {st2ep SBsMiFs gth82re9Yponsé shendii vertié phekvehicle confirns
that the random nunber is displayed on the display section 28, the vehicle

enters theamadkhdg: adeaide Parksnd ot @biddial yveld aree masking region 3a,
and gets out of the vehicle. [0055] In the period of time that the vehicle

EOa I's papkedidfent NG GAL, PAr KL PP T £OLON: B2, w21 Bl L engdant A QL ibE ¢8" park

and the time information and writes them to the storage device
16 upon receipt of the response signal from the entrance
antenna unit 35 (step SB3 in Fig. 9) Next, the control section
18 generates a random number (authentication information) 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.



regularly patrols the parking area 2 to confirmwhether or not a random
nunber bei ng di spl ayed on the display section 28 of the vehicle nounted
devi ce 20 matches with a random nunber being displayed on the terninal unit
40 the attendant is <carrying. If the two match in this way it is determ ned
that chargi ng processing has been carrihed out normally. On the other hand,

if the two do not match it is determ ned™t hat the vehicle is an illegally-
par ked vehi cl e, nmel y .t hat r |n roceSS| t heen ca ri ed out
nor mal | yegh)and%lfe\;)%l nd)golfvea O%gl%kl n laef sﬁé}aoc Car'ried but by the
attendant A storin e nu of the vehlcle etc 0056 Next, the
si tuat i o'W th %%é#?ﬁ t SSRLE i PF TRl & mﬁ?% hL%%%ribed. I n

this case, the driver noves the vehicle 50a into a region mhere

communi caT R M tre thar leia areenha Rawks 351ian postibiey Thkeiekgt antenna
unit 36 emits an inquiry signal, and upon receipt of this enquiry signal
(step SClpdrkfi@ A)id3 34 heanvehjet € smunsedtigevwelei20etransnmts a vehicle
nounted device IDto the exit antenna unit 36 (step SC2 in Fig. 10). The
exit antemngdnit 36 then transnmits the received vehicle nounted device ID
to the parking managenent device S. Once the parking managenment device 5

(ooe!ved the el Gle et es LR Bhm Lol oramih e ek, appoct ated
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)



the vehicle, is read out (step SC3 in Fig. 10), and a parking tinme is
calculated fromthis tine and the current tine (step SC4 in Fig. 10)

Then, referring to a charge table, a parking fee for the parking tine is
determ ned (step SC5 in Fig. 10). This parking fee is then transmtted to
t he vehicl e-mounted device 20 via the §it antenna unit 36 (step SC6 in
Fig. 10). [0057] If the control section~ 26 of the vehicle nounted device

20 receives this. parking fee, a fixed rate fee is deducted fromthe bal ance
stored | ihe T CoF dh 0T THA Sy bif anb et t enoTibthe et SHAC SE P FRE he 1 C
card as a new balance (step SC7 in Fig. 10) Next, in the event that bal ance
updat e preRess? ngPi s cllit®i el butnherhal Myitt he cdhePoFC3etli BA9I2610) eads t he
bal ance after update fromthe I1C card and updates the |IC card bal ance

stored i Mteecst oragecdeyi ¢cel 2536 andenl snansausestioperatéedpmnedf vehecakar m
notification section 29 to issue an alarmindicating that collection of a

parki ng fieeuhasd beseni c€onpl €s edhoopaBki ¥gtRahhigeHSef 484 €ReSES idhdd g. 10).
34 Further, the control section 26 receives authorization data fromthe IC

card (St%é@afﬁifé%a&%%%m%? Sé’é}igéaﬁe?e&é‘?xtz%é{tegfu&'9éﬁ?8%§ﬂo9§¥é86 D

with the authorization d transm ssi on e exit antenna unit 36

step SC10 in Fi 10). The exit.antenna unit 36 correlates the vehicle
ot ed GRS Th ahte e BoThbE i St FOnE o s SaaC L S hRa Lem B ERe bar ki ng

managenent device 5. In this way, it is possible for
vehicle-mounted device ID, namely the parking start time of

the vehicle, 1s read out (step SC3 in Fig. 10), and a parking
time is calculated from this time and the current time (step
SC4 in Fig. 10). Then, referring to a charge table, a parking
fee for the parking time is determined (step SC5 in Fig. 10).
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).



t he par ki ng managenment device 5 to confirmthat charge processing has been
carried out normally. [0058] As has been described above, according to the
fee collection device of this enbodinent, it is sufficient to have two
antenna units, nanely the entrance antenna unit 35 and the exit antenna
unit 36, which neans that it becones posgsible to significantly reduce the
nunber of structural conponents of the fee collection system It is

pOSSibleafTr{ﬁ%%,rﬁMeggonﬁﬁgycgegggohn§%aké@&i@@scgﬁEﬁorLQQ§?Bn data

| nci dent ove descri bed enbodi nen int case mhere he

hi cl d 2 k 2 ith
Uhe. ontr aREa ahienha CRFT 55 EhnSCRotPb ar 00 GOF. CORGH &1 Aee A°r andom

nunber will npot be displayed on_the dis section 28 of the vehicle

nount ed H%@?%%GQEOP?t?g %%%é?%l%DfB%chghét?éﬁﬁﬁﬁﬂzﬂﬁﬂénegéFnyoéeternlne
that the vehicle is illegal. Also, in the event 35 that the vehicle | eaves
the car parkn&mM$sh©uttpa@bengXihr@ughnnahQHQXiB6oﬂ8the €81 0pankFig.

aut hori zation data indicating that charge processing has been carried out
normal ly woj | mote haier dresihdd ansi t1@d:-dord her garkiagvamnage maninteyi ce 5,
and so it can be detected that there is an illegal vehicle. For exanple,

the parki@gvgﬁgaggngﬂg 9H¥'§§t§oP§E599h82&5¥ad§E80E§an¥ﬁ9E§|@81tﬂ€0”9 the

vehi cl es for ich authorization d

parking management device 5. 1In this way, it is possible for
the parking management device 5 to confirm that charge
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



not been received, whose parking tine has reached a predetermned tinme (for
exanpl e, 24 hours), and considers these vehicles to be illegal vehicles and
transmts their vehicle identification information to the term nal unit 40
of the Attendant A In this way, even in the event that a vehicle |eaves
the parking area 2 without paying a par%%ng fee, since the identification
information for each vehicle is storedin the parking nanagenent device 5

it is_pos %bﬁgtﬁg veﬁvg arklng eeca;terr&h g%oa 006% 1né h&?ﬁgﬁt of

Enbodi nen par |ng f88°ch Fec?loﬁasys

the present inventi be descri bed The arkl fee collection system
of this enbodF¥eht© gl??%r%aFrBﬁFFhé'pﬁPEPﬁélF@ l@BIﬁgEﬁléﬁ da¢etépPofh ?%
first enbodi nent descri bed above in that communi cati on between the vehicle
mount ed devatee 2Dranedsshegpheki hgenaaageiedt odeviheemsllysweadr ned dave
directly via the wide area communi cation 36 network, and entry into or
depart ur ebéeom theseattpar kbngher pgreind msndetgeheddaocoedbngaha whetlher or
not an inquiry signal has been received fromthe antenna unit 4. The fee

col | ecti on,systeqpf tbiscggbodiprat ; wi L}, Qﬂegﬁ%mgl@e' O,y OM t1i ng
description of points that are conmmon to the first enbodlnent and focusing

ont Y, On PokIks: Of cALfLELengs IS BhEHEt UEE: L Lhs, SnROdLiRY! dlteces

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



the sane as the system structure shown in Fig. 7, so description wll be
given with reference to Fig. 7. [0061] 1In 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 vehicle nmounted device 20 of the vehicle 50a
receives an enquiry signal transmtted fgomthe antenna unit 4a (step SD
in Fig. 11) . This enquiry signal includes tinme information. The vehicle

mount ed devi €6, 20 15 GONRG! Bl £ 00, L e, PAEKE DO pRRagETEL  deYige 5 Vi a the

; ?gf d§¥
nmobi | e comruni cati on network upon receipt of this enquiry signal; and

t its a i gnal . (step SD2 in Fig 11). Vehi ted devi
D and 11 HE 1 of it | G TORET VAU PFOE E° aRTB RIS Ul ", “Fof FGkERDl e, ar e

contained in this response signal. [0062] The control unit 18 of the
par ki ng nar#Egeheins desfeer 5Cetord of B st EheaVehned eufbtinf ed device 1D and
the tinme information and wites themto the storage device 16, upon 37
recei pt of thelhesponsecklgnaloriayshemnobitiei soambodcaenonwihéterk (step
SD3 in Fig. 11) Next, the control section 18 generates a random nunber

(aut hent i gaddoMédf9E I®E j 01 BYingNeEyPEipYi bhi sfthoent Bf phaBt hea using an
encryption key (step SD4 in Fig 11) . The random nunber is then transmtted

2 ol DA U o200 gL TOBLL S ERITLRL G 0), O D 405
difference. The structure of this embodiment is substantially
the same as the system structure shown in Fig. 7, so
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



t he received random nunber of a display section 28 (step SD6 in Fig. 11)

Al so, the control section 18 of the parking managenent device 5 correl ates
this random nunber with vehicle identification information, and transmits
themvia the nobile comunication network to the termnal unit 40 being
carried by the attendant A of the car @qu 1 (step SD7 in Fig 11) . The
termnal unit 40 displays received information (step SD8 in Fig. 11). 0063]

Next, the situati th is.ad t f h Ki 2 W |
Do descr | BRUE A Chi & CaeE DP ST ol @P Dor G atsBs hEL O oRPEN B 08T 07 | cave

fromthe parking region 3a, the vehicle-mounted device 20 enters a state
where it EAMOTIN r EXeiR e dh thghiPy &t gnafextr obeheCBhFehnacskePnonB4a. Upon
detecting that it is no |onger possible to receive the inquiry signal from
t he ant engenexmies 4a (anepn SEINbar Figutienticheivehivfermaunoed devi ce 20

is connected to the parking nmanagenent device 5 via the nobile 38

comuni cadn ONy et I &h i andihée ansib bea ai vehi €l €gmaunetedrdevice k&b tectpe
vehi cl e nmanagenent device 5 (step SE2 in Fig. 12). Once the parking

managemenspdevi cg 5 1 ecei ves mc%/cﬁxhirﬂnﬁaeﬂgh@ﬁ%rﬂeé@é}%éﬁi?téd & the

information that IS associate h this vehi nount e evice 1D, nanely
(e parking, SAL LU E ol e Vbl pler Lo 1880 oul (aLoR SER LN Flg: 1),

(step SD5 in Fig. 11). The vehicle-mounted device 20 displays
the received random number of a display section 28 (step SD6
in Fig. 11). Also, the control section 18 of the parking
management device 5 correlates this random number with vehicle
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



(step SE4 in Fig. 12) . Then, referring to a charge table, a parking fee
for the parking tinme is determned (step SE5 in Fig. 12) . This parking fee
information is then transmtted to the vehicle-nmounted device 20 (step SE6
in Fig. 12). [0064] |If the control section 26 of the vehicle nounted device
20 receives this parking fee fromthe p%rking managenment device 5, a fixed
rate fee is deducted fromthe bal ance stgred inthe IC card, and this

bal ance is updated and stored in tge | C caEd as ahneglbalan e (step SE7 in
Fig. 12) SORBYYICFhiPRe BYBAE: t AL bAfENCE tpdal & proEeE8iAGS s 64 Ffed out
normal Iy, the control section 26 reads the bal ance after update fromthe

| C card ahd tpdabesveheCle FaraJparahcecEi6red i(AtEReSEL0rBgEIIdevide 25,
and al so causes operation of the alarmnotification section 29 to issue an
al arm i nddca¢i nget hat kcoyl mehegameht adepacki hgreeeikias beenvebnplet ed
normally to the user (step SE8 in Fig. 12). Further, the control section 26

recei ves pauhhegi gaties dptarfremhherh&reandrhstepsSESsbRikikgd #2xnh and 39
correlates the vehicle-mounted device IDwith the authorization data for

LS 1Lk IR A0 TIBRSIE i IRYLER, L8t 80, RELD, L0 B0 D) L

charse, Begcens! 19, fas been cacr edovt ngrTBLI Xy, L0965, s fgs been
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



coll ection systemof this enbodi nent, antenna units 4 are provided
corresponding to the vehicle parking regions 3, and it is possible to
easily determ ne vehicles entering or |eaving the vehicle parking area 3
fromwhether or not it is possible to receive an enquiry signal fromthe
antenna units 4. Also, processing relaked to fee collection for parking
fees is realized by directly exchanging informati on between vehicle nounted

devi ce 20-and: 1 hiee parki ngemeﬁa%@ttgavaﬁ@lée IbOQ%t tpgidentally, in the
above described enbodinment, entry into the vehicle parking region 3 is

det ect ed u5| e fact hat _a n recejved fromthe antenna
unit 4, dﬁg% te%%r u%% %?Bntf%egve fet g gartﬁ%g re%to% @apggeﬁgpgcted

usi ng the fact that an enquiry signal can no | onger be received fromthe
antenna UMFY12e Inktedl oF LY hiB Fefhods) -itlh st}b]o%ﬁabﬁ et ol YRR RMRry into
and departure out of the vehicle parking region 3 based on position

i nformat i ber Blke peskiipedanadehent ofitvibags %0 cpOOBYh thathfbatgse, the
vehi cl e nounted device 20 is equipped wth a GPS receiver, and map

i nf or mat i pnoof s ¢ heg plas Ki Ibgear ear2ied sost onedmahl{yhe storage device 25. The
control section 26 of the vehicle nmounted device 20 detects entry into the
parking agegesg when current position acquired using the GPS receiver

mat ches map 1 nformati on of the parking area stored in the

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.



'

storage device 25, and detects |eaving 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 fromthe parking area 2 based on current
position information acquired using the GPS receiver in this way, the
antenna unit 4 installed in each vehichﬁ parking region 3 is no | onger
required. It is possible in this way to further reduce the installation
costs. [0068}-qIncidentally, in the above-described first to third

enbodi nment s, |1 is also possible to periodically update the random nunber.

By periodically updating the random nunber i this.way, .it is possihle to
st rengt hen sup%?vf%?%ncgfeiIFéﬁaYeﬁégﬁ?cW8§n£8g Vehcré8 &8l P ﬁPBﬁgis not
carried out normally. Also, in the above described first to third

enbodi nent3th i ABe FREfvYEbal 2RAnBem AOABER3LAPE PFahbfi PEEGIDE vERRcPe
nmount ed devices 20 of individual vehicles, it is also necessary to transmt

a random nsnbecredriel ahedstoregehddticeehbcl erhalerbnt rcht st i o2 érabf on to
the termnal unit 40 carried by the attendant A Instead of this

arrangenmephe V&hikSeah§AnPOgShbl eceWienqtheresacgtaypheal th¥ ghryehicles in
the parking area 2, to periodically transmt the same random hunber

f i i . nt i 2 i . th
uper vi o1 Seen 2t R B ar b b aRagbatar - agur eats0oPAT 'S By, TFor Yahi cl s

for which fee collectio . . .
matches map in?ormatlon of the parking area stored in the

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



has been carried out normally, the sanme random nunber is displayed on the
vehicl e nounted device 20, and so it is possible to easily specify illegal
vehicl es without the attendant A having to conpare random nunbers di spl ayed
on the termnal unit 40. In this case, it is also possible to not transmt
the random nunber to the term nal unit . [0069] Further, instead of the
di splay on the display section 28, it is possible to provide Iight emtting

el ements sugh. as l&gpgase 9oting;aecthent cand.f Lagh LotsoLholt emiting

el enent he''r andom nunber causin Pﬁe
vehicles for which fee coll ectlon has been ¢ rled out nornall to flash

t oget her %?rél%?eﬁétEPﬁ1ﬁEBeP?ﬁPﬁg Fn 1 s %ayt ??l?safE%%?%W%n?orthe

attendant Ato easily specify illegal vehicles. Also with the above
descrlbedl%n®b@©n@ﬁ@élbgecagéebfth@éEIéé?iﬁgpéupéﬂRKMgOfeéeﬁﬁ@&ﬁéniﬂC card
inserted into a vehicle nounted device 20 has been described, but instead
of 42 t htise nedhptingf atee 29l tecpeohodtichdlal seapesstbtaect gamegirahelom a
user's bank account in advance and automatically deduct parking fees from

that banknagsedntini0049koubh§orowthb LesREEE heudebachki@ncet posbid an1
information wusing the GPS receiver described above, it is also possible to

correct the,curLentnRYs! LhNAEAYLE 89 USLRILHRe GPRi hECRL Y hement

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



using informati on 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] Incidentally, the
above-descri bed enbodi nents can be conbi ned wherever possible. For exanple,
it is possible to detect entry into thg,parking area 2 fromthe fact that
comuni cation is carried out wth an entrance antenna section 35 installed

at the e tr ce nd o he ot hand, detect IeaV|n he arking area
2 based (r)lcn :41 }}()e(gecl‘)lse#e%nc ﬁeecuo 't of fra |Soarlls?o?oexarrp?e‘tC 65%# %I
t he enbodi nments aﬁ?ve have been des rlbed with a non-contact e IC card

t
as one exanpis HRATE FSCARD l%d%'Y%P%Et%n%s%UBQ%%Et%%t YC9%§¥ i nst ead.
43 CLAIMS 1. A fee collection device, conprising antennas, provided in
corr esporitienci o f4ea bromathaly bﬁn}Veﬂrﬁ@@enbar king regions provided in a
parking area, for emtting an enquiry signal toward the vehicle parking
regi ons, @’@) par ki ng managenent device for exchanging information wth
vehi cl e nount ed devi ces of vehicles parked in the vehicle parking regions,

wherei n when ifos magion redatdng. 4 aadhe-vehh chesyotfaNsM L edrmation

using the GPS receiver described above, it is also possible to
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.



from vehi cl e nounted devices that have received the enquiry signal, is
recei ved, the parking managenent device correlates and stores information
relating to the vehicles with parking start time, and |evies parking fees
at predetermned tine intervals. 2. The fee collection device of claim1,
wherein the car park management apparatuys transmts authentication
information indicating that a parking fee has been levied normally to the
vehi cl e nounted device at a predeterm qu mng or at predetermned tine
intervals. 3. The fee collection apparatus of claim1 or claim?2, wherein

t he car pgrk nanﬁgeneni aggaratgs generates a random nunber as the

aut hent i cati or*i nfor &t +on-13RdEY AR FSMPhi§1 P aRlbRT RERbePT O 1ERE F8hi cl e
nmount ed devices, and correlates 44 this random nunber with information for

i denti fyi pgriqepovednctevwnbuneedldeviltey Porvehansei Bsrbangoragtenai nal unit
carried by an attendant of the car park. 4. The fee collection apparatus of
claim1l opretaderi2in sheaekbngwhesaa pburahityiol yehesbesrgreipaeked in the
par ki ng areas, random nunbers are periodically generated by the car park

nanagenengoﬁgp@rgﬁgsvegpglghgagggagnkgggggg§ are transmitted to the vehicle
nmount ed devi ces of vehicles for ich"a parking fee can be |evied normally.

5. The fee Co'éecékﬁi‘ngpﬂ%%%ﬁ?ﬁfa any;one-Ql clalmdihg ;glBlMug, pherein a
stanchion is arranged ¢l ose to e car

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



par ki ng regions, and the antennas are attached to the stanchion so as to
substantially align their own wireless comunication regions with the car
parking regions. 6. The fee collection apparatus of any one of claim1l to
claim5, wherein information is exchanged between the vehicle nounted
devices and the parking managenent devigg by neans of the antennas. 7. The
fee collection apparatus of any one of claiml1l to claimb5, wherein

| nformat i n, § s, £xahanged bEteEn e yahi che copunked. devipes.and the

par ki ng managenent devi ce by neans o a wde area co i cati on networKk.
8. Afee gg%le tion agg&rgtus conPrisLn% an. entrance antenna Erovi ed at an
entrance YO 5 parRP Wyt &P 35V ARG at Phar ki AGSHaRagRheh? debfEBipglr Uit

comuni cation with vehicle nmounted devices fitted to vehicles entering the
par ki ng af®al 184 &Y heh edt Fandenan®enhae “herefAkwhen information relating to
vehicles is received from vehicle nmounted devices, the parking nmanagenent
device correlates and stores information relating to the vehicles wth
time of entry into the parking area, and transmts authorization

information indheatéagcbhatcthenvebpeletiis oneciander supen¥isi on of the
par ki ng managenent device to the vehicle nounted devices. 9. The fee

col | ecti an, appar at s of , ch a1 B, « whot el 0, a0 £X1 Lo aPLERDA i PREVI ded.

installed at an exit of the par g area,

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



for carrying out communication with a vehicle nmounted device of a vehicle
| eavi ng the parking area, and when the parking nmanagenent device receives

i nfornmati on

relating to the vehicle fromthe vehicle nounted device via

the exit antenna, tinme of entry into the parking area associated with the
information relating to the vehicle is , wead out and a usage tinme for the
parking area is calculated, a usage fee is calculated based or. this usage

time, andatwgdéﬁargglﬁgc Eggcg§ag§ %ggwg§k[evied. 10. A fee collection

system conprisSing veni

€ nounte evices, fitted to vehicles, antennas,

provided in correspondence to a plurality of vehicle parking regions
provided in a parking area, and a parki ng managenent device for exchangi ng

i nfornmati on

wi th vehicl e nounted devices of vehicles parked in the vehicle

par ki ng regi on8, fahefel hechécantenpastupaASHPri6hgdi Ry Sh§Hanset encgnna
parking regions corresponding to thenselves, the vehicle nounted devices
transmt pnbdoidatli an ael ahtngnctotbhe pebhkiheg amdail nkadmati on indicating
parking start to the car parking managenent device in a correl ated nmanner

when an eaniéy?ékgﬂﬁb hasabegbBnregeived kpembheuanteprnan andnal so

transmt infornmm

par ki ng egg
when recei p

t

ion rélating to the vehicle and information indicating

o1@y e, Gar papki ho mmnagement device,Ln (g gotrel ped manner

IHOU S @)
the enqui ry srgnial ~“becones

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



i npossi ble, and the car parki ng managenent device correlates and stores the
information relating to the vehicle and information indicating parking
start time when information relating to the vehicle and infornation

i ndi cating parking start is received, and also reads cut the parking start
time that is associated wth the inforQ%tion relating to the vehicle when
the 97 information relating to the vehicle and the information indicating

par ki ng §? ég%%ggglygg%etpgg Ifgb§%§s a parking time based on the

par ki ng urrent carry out |evying processing for a
parking fee relating to the parking time. 11. A fee collection system
conprising vehicle nmounted devices fitted to vehicles, and a parking
management device for perform ng exchange of information with the vehicle
mount ed de¥i ced, famerel heeheovehi el emnoaamed! devg ceshageeprovinted with a
posi tion |nfornat|on acquisition section for acquiring map information of
a par ki ngder sae andf cure@nto poshicbag, and when it is detected that the
par ki ng area has been entered the information relating to the vehicle and

i nformation i ndi€atihng, ﬁ?&%i@&dSiﬁr&oéfgsﬁéﬁﬂéﬂ&ét@9 Loptheacar,paeking
management device in a correlated manner, and al so when it is detected

that 'the parking aregs beenlefL ol gLIeLion Lelplhpoatg. ! he,evehicle 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



transmtted to the car parking managenent device in a correlated manner,
and wherein the car parking nanagenent device correlates and stores the
information relating to the vehicle and parking start time when information
relating to the vehicle and information indicating parking start is
received, and also 98 reads out the papking start time that is associated
with the information relating to the vehicle when infornmation relating to

the veni oleeNdd o milon | e cahlng.pRCkL ng, &ndhl sy, Eeeslyedy then

cal cul ates a par Ki ng ed on tThe par ar current tinme,
to carry ou I in rocessin for a arkln fee rel ati to the parking
tinme. 12.% .%%p%gﬁ$%%%n%ne% stenfofeti & m %rC%}%Pi?E%S amﬁ%FEE%gthe
car parking managenent device periodically generates random nunbers for a
peri od oftimercagrd |oniiorpatkondretart ngine padkingrentd Fsmeecebved from
the vehicle nounted device, and transmts the random nunbers to the
vehi'cl e munteddevieeginandratsos tiog rébat @spantomgateonret orisgecdf yhag the
vehi cl e nounted devices with the random nunbers and transmts to a term nal
unit bei Caidd edidhy. an attendant of the parking area, and the vehicle
nounted device is provided with a display section, and when a random nunber
is received, displays the random nunber on the display section. 13. The fee
col l ection systemof claim10 or claim11,

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

a parking management device for performing exchange of
information with the vehicle mounted devices, wherein

the vehicle mounted devices are provided with a position
information acquisition section for acquiring map information
of a parking area and current position, and when it is
detected that the parking area has been entered the
information relating to the vehicle and information indicating
parking start are transmitted to the car parking management
device in a correlated manner, and alsc when it is detected
that the parking are has been left information relating to the
vehicle and information relating to parking end are
transmitted to the car parking management device in a
correlated manner, and

wherein the car parking management device correlates and
stores the information relating to the vehicle and parking
start time when information relating to the vehicle and

information indicating parking start is received, and also



wherein the car parking managenent device periodically generates random
nunbers for a period of time until information relating to parking end is
received fromthe vehicle nmounted device, and transnmits the random nunbers
to 49 the vehicle nounted devices, and al so correlates information for
speci fying the vehicle nounted deviceS\@§r1the random nunbers and
transmts to a termnal unit being carried by an attendant of the parking

smts to a te being carri‘ed by an attendant o i
and- when SCTSRAGNE naRBoPor €-F 8carvea FLaBnbtotnes PraRtinyRetclon EE o "

timng corrgsgondlng to_the random nunber. 14, A vehicle nounted devi ce,
fitted i ntAI9ERRELET FBLATERENARGEAG VRFOFAEL FOR Wi fH OZTE4r OPark LAdrRaGenent
apparatus for managi ng charging for a parking area, when the parking area
is enterete phevidbdchet hnd dhgpraytsect ivAicaheng pawéngagnioriszat i on
information indicating being under supervision of the car parking

managenentedeviee, i sheaceravedlateemat Bareangpankiengasaaagenent gdavikeeg t he
authorization information is displayed on the display section. 15. A

vehi cl e mpuptedcdgyi g8q ELELEdci RiRevehbekgy 0Lyt naRsherr bpg katorpation
with a car park managenent apparatus for managi ng charges of a parking

area, whep the parking area, 1 §:8n4e 8% ne parking time.

12. The fee collection system of claim 10 or claim 11,
wherein the car parking management device 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 carried by an
attendant of the parking area, 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.

13. The fee collection system of claim 10 or claim 11,
wherein the car parking management device periodically
generates random numbers for a period of time until
information relating to parking end 1is received from the

vehicle mounted device, and transmits the random numbers to



provided with a lighting section, wherein when authorization information
i ndi cating being under the 50 supervision of the car parking managenent
device is received fromthe car parking managenent device, the lighting
section is flashed at a timng corresponding to the authorization

I nformati on. 49

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 carried by an
attendant of the parking area, and

the vehicle mounted device is provided with a lighting
section, and when a random number is received flashes the
lighting section at a timing corresponding to the random

number.

14. A vehicle mounted device, fitted in a vehicle, for
exchanging information with a car park management apparatus
for managing charging for a parking area, when the parking
area 1s entered,

provided with a display section, wherein

when authorization information indicating being under
supervision of the car parking management device is received
from the car parking management device, the authorization

information is displayed on the display section.

15. 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 lighting section, wherein

when authorization information indicating being under the



50
supervision of the car parking management device is received
from the car parking management device, the lighting section
is flashed at a timing corresponding to the authorization

information.





