1 DESCRI PTI ON COVMUNI CATI ON SYSTEM COMMUNI CATI ON METHOD, AND

VEHI CLE- MOUNTED DEVI CE 5 TECHNI CAL FI ELD [ 0001] The present
invention relates to a conmuni cation systemincluding a

vehi cl e-nount ed devi ce nmounted on a vehicle and a communi cati on
device 10 comunicating with the vehi clle- nount ed device, a

communi cati on nethod, and a vehiclﬁmgﬁﬁﬂﬁ? devi ce. Priority
is clainmed on Japanese Patent Application . 2011-233102 filed

Cct ober 24, 2011, the content of which is incorporated herein by
reference. 15BACKGROUND ART [ 0002] In recent years, usage of

ot ection) s wOUREIREARE S Rty E oo BB B UNBl oo

on which a vehicl e-nmounted devi ce Eerfornin DSRC ( Dedi cat ed Short
Range 20 Conmuni cations) comYEfiEh ﬂ%ﬁU?QT%§DHVBHE i s increasing.

The vehi cl e- nount ed devi ce perfornms DSRC conmuni cation primarily with
a beacof, which is a roadside device. By using the DSRC
comuni cation, road traffic informati on can be received, or billing
on a toll road can be processed. TECHDRTARFIELIA r oadsi de parking area,
it is difficult to install a beacon at a fixed position as

[0001]

The present invention relates to a communication system including a
vehicle-mounted device mounted on a vehicle and a communication device
10 communicating with the vehicle-mounted device, a communication method, and a
vehicle-mounted device.

Priority is claimed on Japanese Patent Application No. 2011-233102 filed

October 24, 2011, the content of which is incorporated herein by reference.

15 BACKGROUND ART
[0002]

In recent years, usage of ITS (Intelligent Transport System), such as ETC
(Electronic Toll Collection) is wide-spreading. Accordingly, the number of vehicles, on
which a vehicle-mounted device performing DSRC (Dedicated Short Range

20  Communications) communication is mounted, is increasing,.

The vehicle-mounted device performs DSRC communication primarily with a
beacon, which is a roadside device. By using the DSRC communication, road traffic
information can be received, or billing on a toll road can be processed.

[0003]

25 In a roadside parking area, it is difficult to install a beacon at a fixed position as



2 in the case of the toll gate of a toll road. Therefore, there is a
demand for a nobile term nal type conmunication device with

equi val ent performance to the beacon in order to performbilling or
the like at the | ocation on which installation of the beacon is
difficult. As one of such technologiesﬁza.connunication device is

‘[3'588'4]05 Fgaililgwg DRl gairté‘% 5 Roirrodd Hidibeord HRIAL 8ol SRS HIBAL )

apanese xam ned
Pat ent Appli cat Fi rst, Publjcation Na. .102002- 245503%% SCLOSURE OF

on,
| NVENTI ON EW"B’HEC?WB@C%‘ HioR Y T SaUIY 3 GR RETORROF D19 0BY PepsgTm order
comruni cati on usinq_the comruni cati on device_diﬁgggseg in PTL. 1,
however, conparirRiliingonihe Hie pidhe loprtononyduh B¥allpbion obthe JR3SE e done
when el ectric power is not supplied to the vehicle-nmounted device.
Speci fi cal MiffigeAsoheolapl tecknglegigsap kepmueiraiondevicpidisclased indtatent
supplied to the vehicl e-nmounted device since electric power supply
fromthé baittetwe i LY. of f normal ly. 20The present invention is nade
under the circunstances descri bed above. The purpose of the present
i nventi on iRelhted prtd¥cdmentsonmuni cati on systemthat is capabl e of
perform ng comuni cati on between a vehicl e-mounted device and a
communi cat ifgov4flevi ce even if electric power supply to the
vehi cl e-nounted device fromthe vehicle is

{Patent Literature]

PTL1: Japanese Unexamined Patent Application, First Publication No.

10 2002-245501

DISCLOSURE OF INVENTION
[Problems to be Solved by the Invention]
{0005]

15 In communication using the communication device disclosed in PTL 1, however,
communication with the vehicle-mounted device cannot be done when electric power is
not supplied to the vehicle-mounted device. Specifically when the vehicle is parked,
electric power is not supplied to the vehicle-mounted device since electric power supply
from the battery is cut off normally.

20 The present invention is made under the circumstances described above. The
purpose of the present invention is to provide a communication system that is capable of
performing communication between a vehicle-mounted device and a communication
device even if electric power supply to the vehicle-mounted device from the vehicle 1s
cut off.

25  [Means for Solving the Problems]



cut off. 25 [Means for Solving the Problens] 3 [0006] The
present invention is made for solving the above-described probl ens
and has aspects indicated bel ow (1) A commrunication system
i ncl udi ng: a vehicl e-mounted device nounted on a 5 vehicle; and a
comuni cati on device configured to communi cate with the

vehi cl e- nng devi ce, wherein t he conmmuni cati on device

i ncl udes: an out put part configured to enit energy to the

vehi cl e- nount ed d a vehlcl regcei rt
configured to r e@@ Ssegg yign llsnl'{"1 rﬁo ‘ﬂng éﬁﬁ?@cﬁ’e' S‘iril?fe‘gg?‘?ﬁ%frﬁﬁnd has
regardi ng the ve % Eﬁ% t he vehi cl e-mounted 10 device is nounted
on, aﬂﬁ%“&%#ﬁqﬁ “HBtnt ed device includes: a communication
circuit conflgured to communi cate with_the comruni cation_device; and
an el ectric powetl) Aspersicaionsriemdprpdiggiasthicl-mewiet devicsanawnisd gy a
supplied fromthe comuni cation device to electric power and to

suppl y §he vehiglgtande@ copweiicaon ¢ryicesantigviredioicommainicatgivith thnd 15t he
comuni cation circuit includes: a vehicle information storing part
conf i gur ed veloclstnpruetetl devieg Iwhetean | nf ormati on in a non-vol atil e manner;
and a vehicle information transmtting part configured to transmt

t he vehi cl e i nf othmadhonnisitaneldvioy irichvdess ah botpet papfoonfiniredn eatittdmneng to
part to the conmmunication device. [0007] 20(2) The conmuni cation
syst em acc@iedien@lelBountdd hes eid Dashicddidfemaihiercediving bart vaitigaled toRudéted
device further includes: a user interface circuit configured to

per f or m i npeticie wirbiMatioh, WIEIDE HRbITRAtoR 84 4REH: Re YSIREle Bat &@%eM@l@lrﬁétﬁtéﬂnd
t he vehicl e-nount ed device; and a power  supply part configured

recei vgpel Qedikd & nRAVRE ohF oM the vehicle that the vehicle- nDunted
device I's nounted on and to supply the electric power to the 25user

interface circuif.and.tne GRITILERELAL: § LG bbication circuit configured to

communicate with the communication device; and an electric power conversion part
configured to convert the energy supplied from the communication device to electric
power and to supply the electric power to the communication circuit, and

I5 the communication circuit includes: a vehicle information storing part
configured to store the vehicle information in a non-volatile manner; and a vehicle
information transmitting part configured to transmit the vehicle information stored by the
vehicle information storing part to the communication device.

[0007]

20 (2) The communication system according to (1) described above, wherein the
vehicle-mounted device further includes: a user interface circuit configured to perform
input-output of information between a user of the vehicle and the vehicle-mounted
device; and a power supply part configured to receive electric power from the vehicle
that the vehicle-mounted device is mounted on and to supply the electric power to the

25  user interface circunit and the communication circuit.



4 [0008] (3) The conmunication system according to (2) descri bed,
wherein the communication circuit further includes: a

communi cation storing part configured to store information indicating
whet her the comunication circuit 5 communicated with the

communi cation device or not in a non-vdtatile manner; and a

comuni cat i ecording part configured to rewite the information
stored by {ﬁggionnunication storing part to information indicating

that the conmunicatjon circuif communi cated with the co ni cation
device in a CaselOWRBS ERHENEHIMTHTCR AFORIRS fodg) ?eseg%?ﬁu EePed with
t he comruni cati on device, and 10the user interface circuit is
configured to pr@@éﬂmﬂﬁﬂ@ﬂé¥b¥%mﬁ@ﬂﬂ?ﬁWBWW%EPé%nF@mFﬂémﬁggmgmﬁia case
where the information stored in the comunication storing part

i ndi cat es tbrfigudido sorminfirmati¢roindisatinguyhethes theiwaingamicdtion ereuithe
comuni cati on device. [0009] (4) The comruni cati on system accordi ng
t o any 6ne cofimiicated with thakesonuriiediod Bevadzowrept intseroaivolatiteemanner; and a
comuni cation system further includes a parking space billing

appar at us ¢omfugidhtuh recorbing part epeidicdgo avrae aiktbmgatioh @rédbyathease
where the vehicle is in a parked state, t he parki ng space

bi l1ing appahafubRatdicdtetiRgSartdo UEbtftién indfcafindihhane elh@imitadnRaEit
configured to obtain the vehicle information regarding the vehicle

from the 2Q,60MAIAHEE dith A deMhGicatibh devBeddhlalchROyIRAE the COMMuBIERS difuit
calculate a billing anobunt based on a tinme difference between a tine,

in which t 1E2 AN e he vehicle information
fromthe vgﬁlcle no%ﬁ?%é é@?%%ﬁ&mB H&h&%gh time, at which the

Lot ol g 1o 111 0 BY 6L GO bR SR AE POGEIS
vehicle i nfﬂ%rurgglj[ Llngrz:ase “Ef’lgere t]he]mformation stored in the communication storing part
indicates that the communication circuit communicated with the communication device.
[0009]
(4) The communication system according to any one of (1) to (3) described
15  above, wherein the communication system further includes a parking space billing
apparatus configured to bill depending on a parking time in a case where the vehicle is in
a parked state,
the parking space billing apparatus includes: a vehicle information obtaining
part configured to obtain the vehicle information regarding the vehicle from the
20  communication device; and a billing part configured to calculate a billing amount based
on a time difference between a time, in which the communication device obtained the
vehicle information from the vehicle-mounted device, and a clock time, at which the
vehicle identified by the vehicle information leaves the parking state, to perform a billing

process to the vehicle identified by the vehicle information.

25 [0010]



(5) The comruni cation system according to (4) described above,
wherein the vehicle-nmounted device further includes a detection part
configured to detect novenent of the vehicle that the vehicl e-nounted
device is nounted on, and the billing part of the parking space
billing apparatus is configured to calculate 5 the billing amount by

assigning a cloc { i r C h \V nt
of the ven o e 1) FHE SN ehRE s o R e AR BRY Bl SnRNGHE
6) The co icati St accardin 0,..any one,.of 0, (5
Gobor i bed_ SBBVE POHBREEY T RSl i r et st hitemsas.
10a program.storj. art configured fo.store a program checking
whet lﬁer gor Tﬁ%‘f’ V@H&%éﬁ’it&eﬁeﬁ’ﬁkﬂﬁ?ﬁ‘? VICR 1 THM N fR npunt ed devi ce;
a checking target rqcessin% part which is a target to_be checked by
t he program st orﬁhﬁgllb%ﬁﬂ%ﬂ% T Regingsragebillingrigryains isconfiguerd egalcplate
execute the program stored in the 15program storing part in a case
where t he dheddlling empenidy apsigrengoptlpeotitny wherethe detettionpapdrigeted thever si on
part; and a check result transmtting part configured to
transmt anmcivemkntof el vehiokttaiiredrking dildelqpk dgreafittexetictd ng part to a
portable termnal. [0012] 20(7) The conmunicati on system according to
any one of [§l)]to (6), wherein the output part emts the energy
toward a predeterm ned direction, and the vehicle information

receiving part r@gehyesmhigcaiolisgdn htbRIEbiaaN ohSIQUPRD (8 deadtrana
with a directionality to the direction that the output part emts the

energy to. ﬁim,lﬁﬂleraé(t@coﬁnﬁgﬁ@mﬁei@éuiimnm@%m%eysi ng a conmmuni cation

systemwith a

10 a program storing part configured to store a program checking whether or not
there is a malfunction in the vehicle-mounted device;
a checking target processing part which is a target to be checked by the program
storing part;
a program executing part configured to execute the program stored in the
15  program storing part in a case where the electric power is supplied by the electric power
conversion part; and
a check result transmitting part configured to transmit a check result obtained by
the program executing part to a portable terminal.
[0012]
20 (7) The communication system according to any one of (1) to (6), wherein
the output part emits the energy toward a predetermined direction, and
the vehicle information receiving part receives the vehicle information through
an antenna with a directionality to the direction that the output part emits the energy to.
[0013]

25 (8) A communication method using a communication system with a



6 vehi cl e-nmount ed device nounted on a vehicle and a comuni cati on
device configured to comunicate wth the vehicl e-nounted device, the
nmet hod i ncluding the steps of: outputting energy to a

vehi cl e-nount ed device from an output part of the conmunication

devi ce; 5converting the energy supplied fromthe conmunication device

to electric power with an electric ver conversian part .of the

veht ol o roGriaa rapieddere Sapry of AU et 1 torBuareipE dhySe conligured t
conmuni cation circuit; _.transmtting vehicle information with a
vehi cl e i nFORRERICHS vithdhe yahicls-mgupsed deviqepthe aihad;ipsleding the sivat ?fgn n
storing part of the communication circuit to the 10 conmunication
devi ce, the vehieutputiing encreattp e velpelenepuntetslerise fom anayubpapofithe
vehi cl e and stored by the vehicle information storing part in a

non- vol at i cemmanwatign deme; receiving the vehicle information
regarding the vehicle fromthe vehicl e-nounted device with a vehicle
i nformasi on r ece¢onvating dctenerig® Suipplied H6M)the’conahindéationdeniten cttetricqgewer
configured to be nmounted on a vehicle and to conmunicate with a

comuni cat ik o8 @WcER, polecoteBisioh PatB e @ehiciehafitddielidel io@pply the  a
comuni cation circuit configured to conmunicate with the

conmuni cat i RRidP¥iveLio aABFhmunication cifflite! ectri c power conversion part
configured to convert energy supplied from 20 the comrunication

devi ce to el ect fir&s&%%%@g? %&oﬁﬂﬂ@ﬁ Yith RS eRbRGhbiat PR Wahsrhi@irgiHart

conmmuni cation circult, e communi cation circuit

| ncludes: g e Ghe ALLIR LS drdt AR EARLh OY.Ado b Stor e

vehi cl e information In a non-vo | nner, e vehicle information
e g O SR 0RL AL . LRy SRGlaRof Bl hASmiA0 SbSalR AL Fislct
and stored by the vehicle information storing part in a non-volatile manner; and
receiving the vehicle information regarding the vehicle from the
vehicle-mounted device with a vehicle information receiving part.
[0014]
15 (9) A vehicle-mounted device configured to be mounted on a vehicle and to
communicate with a communication device, the vehicle-mounted device including:
a communication circuit configured to communicate with the communication
device; and
an electric power conversion part configured to convert energy supplied from
20  the communication device to clectric power and to supply the electric power to the
communication circuit, wherein
the communication circuit includes: a vehicle information storing part
configured to store vehicle information in a non-volatile manner, the vehicle information

- being information regarding the vehicle that the vehicle-mounted device is mounted on;

25 and



7 a vehicle information transmtting part configured to
transmt the vehicle information stored in the vehicle information
storing part to the communication device. [Effects of the Invention]

[ 0015] 5l n the aspects of the present invention indicated above, the
comuni cation device outputs energy to % he vehi cl e- mount ed devi ce and

the vehi cl e- moung 9&1’0‘?@%&&%&91{1%8{3bl?ﬁiggg%rﬁébgﬁﬁre{l Eo t?gln%&ﬁt{thgvé%?c\f@r to

start up the comrunication CIrcul e configuration, the
comuni cat i devi ce can,conmmuni.cate w th the hi cl e- mount ed devi ce
o whi ch elgriangh S8R R ITRIR S BrRan Do St % b€ ppBHPR DR
DESCRI PTI T W NGS [ 0016] FIG 1 is a diagram show ng
a basic C(?ﬁ#%ﬁﬁ"gtﬁ?wwwﬁe communi cati on system of the present

invention. 15FIG 2 is a drawing showi ng electric power allocation in
t he vehi cl &Hslint ed devi ce of the conmunication system of the present
invention. FIG 3 is a schematic block di agram show ng a o

confi gu?ation ofInttheaspegtkitbe Bliﬁa@éllﬁmﬂqnn@ﬂ?@y@ﬁt?éﬁye,m cemnpuniqaten f j r st
enbodi ment of the present invention. FIG 4 is a flowhart show ng
oper ati on dévicchmitpes diergy te fecehisia-houngedsdesice and howhhicle-mauntddalefice st
enbodi mrent of the present invention. FIG 5 is a schematic

bl ock di agrameshtheiend g tocedefiigpovad itostarofp theeomvagationpdirckit/Because of
nonitoring system which is the second enbodi nent of the present

i nventi on. the configuration, the communication device can communicate with the vehicle-mounted

device to which electric power supply from the vehicle is cut off.

10
BRIEF DESCRIPTION OF THE DRAWINGS
[0016]
FIG 1 is a diagram showing a basic configuration of the communication system
of the present invention.
15 FIG. 2 is a drawing showing electric power allocation in the vehicle-mounted

device of the communication system of the present invention.
FIG. 3 is a schematic block diagram showing a configuration of the parking
space billing system, which is the first embodiment of the present invention.
FIG. 4 is a flowchart showing operation of the parking space billing system,
20 which is the first embodiment of the present invention.
FIG. 5 is a schematic block diagram showing a configuration of the illegal
parking monitoring system, which is the second embodiment of the present invention.
FIG 6 is a flowchart showing operation of the illegal parking monitoring system,
which is the second embodiment of the present invention.

25 FIG. 7 is a schematic block diagram showing a configuration of the check



FIG 6 is a flowhart show ng operation of the illegal parking

moni toring system which is the second enbodi mrent of the present
invention. 25FIG 7 is a schematic bl ock diagram show ng a
configuration of the check 8 system which is the third enbodi nent
of the present invention. FIG 83s a flowchart show ng

operation of the .checking sysie %pi h is the third enbodi nent of
the. pr esentstararinon aled iR Emel A AR e B T | NVENTT O
[0017] [Basic Copfjgura ioe% . Enmbodi ts. of .the present .
nvention are exbiCf AT HFEEEATYIE EPaRIan P I R P B Ta Mt b de
10FIG 1 is .a diagramshow ng a, basic configuration of the
connunicatﬂBﬁ“@§§8§W¥%Pf@ﬁ@“ﬁ?@géﬁF“Whvention. The
comuni cati on system i ncludes the vehicl e-nmounted device 100 that is
nmounted on the vehicle, and the comuni cation device 200 that
comuni cates with the vehicl e-nounted device 100. DSRC communi cati on
i s perfbrmed bet weenBERE MEBDESHIR CARTOINCEQUISHEBNVIBOTHAY t he
comuni cati on device 200. [0018] The vehi cl e- nount ed devi ce 100
i ncl udes t p@1ffhi n body casing 110 encasi ng the conputer system and
t he antenna casing 120 encasing the antenna 121. The card insertion
slot 111 r gB&icCHgigulgoglard C, such as ETC card, is provided to the
mai n body 20casing 110. In addition, the photovoltaic cell 122
(el ectric power EQBYEMSAOBS B plesedt Mlention are explained in detail below in reference
to drawings.
10 FIG. 1 is a diagram showing a basic configuration of the communication system
of the present invention.

The communication system includes the vehicle-mounted device 100 that is
mounted on the vehicle, and the communication device 200 that communicates with the
vehicle-mounted device 100. DSRC communication is performed between the

15 vehicle-mounted device 100 and the communication device 200.
[0018]

The vehicle-mounted device 100 includes the main body casing 110 encasing
the computer system and the antenna casing 120 encasing the antenna 121. The card
insertion slot 111 receiving the card C, such as ETC card, is provided to the main body

20 casing 110. In addition, the photovoltaic cell 122 (electric power conversion part) that
converts the received energy of light L to electric power is provided to the surface of the
antenna casing 120. The main body casing 110 and the antenna casing 120 are connected
by electrical wirings transmitting electric power and information.

[0019]

25 The casing 210 of the communication device 200 includes: the light-emitting



converts the received energy of light L to electric power is provided
to the surface of the antenna casing 120. The main body casing 110
and the antenna casing 120 are connected by electrical wrings
transmtting electric power and informgtion. [0019] 25The casing 210
of the conmmunication device 200 includes: the light-emtting 9

grement 2L A oRB ke PO Ne HRR L, il Ubrrhuntcfior QARG 5 Ay

start button ates co i¢cation to the vehicle-nbunted

devi 100. hy .bei . :. dt di. 14 i ndi i

o mat Loiaped R REGRRE (G OV BRRbAS a6l S0l By Alha R Bl g
ided tq t . d of he . i . 210 f h i ti

o] Go0 e 0 AR AR SRR

be aligned _in the substantially sane direction. As the light-emtting
devi ce 21121% BPIYIdpdtio BRiUWPPSTTGY Bf Big&ysing 9035 & thehysctigphof the light

i ncandescent bul b, a laser |ight source, or the |ike can be used.

[ 0020] The PpinggHito pnd the dirpcgignalitp af the aptpenad 2 énbgalizasd mgha sbstapiéallyt he
user points the upper 10 end part of the casing 120 of the

comuni cat same dieselion AB0Te lightchuiting tenees? 1¢ ASED (Ligk(EnittingHdiode), a halogen
vehi cl e-nount ed device 100 and presses down the conmunication start
but t on 213laniie aausendefcehhingl, atlher pglatsowed, baihe likekbdn BedRedpr ovi ded t o

t he antenna casing 120 converts the energy of light L irradiated and
supply the[@2ettric power to the conputer system and antenna 121 of
t he vehi cl e-mount ed devi ce 100. Then, the conputer system of the

15vehi cl e- mount eghdgink £8s iHa@iated @0 MRRALGh® dabih®N DRvh&NthE (1547 $BIntsSthd Bisper
information regarding the vehicle that the vehicl e-nounted device 100

i's mounged oanpd ROt E 26 8F BB Rammtticatlin debice 20PIBRAL antddiE WS 130%f
poi nting the upper end of the casing 210 of the communi cation device
200 to the i : i - i 14N
200 10 e RSNG00 hnd LS B ALl 0R 21

di rectionality 10 thﬁ?rggoho%gxp%ic%%ﬂ xgﬁ pioRieS A5 Tk Q-cach h“ﬁto dMCerts the
communi cation devi cé B caﬁ%ures the*radi’o wave FrPadY ated Trom

t he ant enna casi 0 of .the vehi,cl.e-mounted device 100 to recejve
the aon o1 Ensiay ol fhat £ GrtinstSidsamf M S o G R SR o o
200 can communicate with the vehic|e:- d device 100 even_ if the
vehi of - moANEWY Lot Vf@eﬁaa%lgﬂ Vg @@\tf e R goPpPYtes svatsm e{ihp) v

fromthe vehicle. 25[0021] o ) . . . .
15  vehicle-mounted device 100 the vehicle information transmits the information regarding

the vehicle that the vehicle-mounted device 100 is mounted on through the antenna 121.
At this moment, the user is pointing the upper end of the casing 210 of the
communication device 200 to the antenna casing 120 of the vehicle-mounted device 100.
In addition, the antenna 212 of the communication device 200 has directionality to the

20  upper end of the casing 120. Thus, the communication device 200 captures the radio
wave E irradiated from the antenna casing 120 of the vehicle-mounted device 100 to
receive the vehicle information. Because of this, the communication device 200 can
communicate with the vehicle-mounted device 100 even if the vehicle-mounted device
100 does not receive electric power supply from the vehicle.

25 [0021]



10 FIG 2 is a drawing show ng electric power allocation in the
vehi cl e-nount ed devi ce of the conmunication system of the present
I nvention. O her than the antenna 121, the vehicl e-nounted device 100
i ncl udes conponents such as: ROM 131 (Read Only Menory); CPU 132
(Central Processing 5 Unit); RAM 134 (Iieﬁndom Access Menory); the

flash menory 134 ][G/ ?hl C(brgwl I%I:s oW1l %feﬁzct p%{vlep lo@?tfotn) {h%%Rﬁ;lcle- unted

comuni cati on par € or et oK ransm .1 hput
devi ce 136;, the eaker 137. ﬁ(ﬂ ROM 131 is a non-vol atile
Toror y st oPPHE PEGHITRFBRR R SPRh GRS PEGHIt ST Eanner , and. st or es. a
prograns or the |like for CPU 132 to execute. 133 s.a volatile
menory functlonlﬁaje’é@alﬂﬂ’@aﬁﬁf’??h@ priteyvehigle ‘améR"i?i\ inghdess or the
| i ke used for the program executed by the CPU 132. The flash menory
134 is a népmpeeatispe areROM 13k @ﬁﬁtfl\@nlyrmgmﬁmsu@ﬂi 1% [CeatralRipgepsing e
manner and stores rewitable paraneters or the like of the vehicle

i nf or mafi ofnit); R 1 3% (Ranslomecosssfdemonyiirthe 188 memupy 34(yehinks iefonuationc
power to the system of the 15vehicl e-nounted device 100 supplies

el ectric peteeing part)t BSRE| dommompatiempat [F5avelddd iitfarniahen wetwndttag petnt ed
devi ce 100, when electric power is supplied fromthe vehicle to the

vehi ¢l e- noipue devit@VIi36£thd ibakda1BY; dnidnhd ik, ROMINI] 9% neh-@clatileangan@r can
be obtained with the photovoltaic cell 122 by converting the |ight

ener gy i rr aftial 8fornia@th e GONTEKRAAE mafncd M SBred APrapRamasle tike fohe
el ectric power supplied fromthe vehicle. '20Thus, it 1S not

pref er abl e cipgy F13RPkYechIeeRAM $3PRWRHIAR Athorly *ﬁﬁmﬁ&qﬁg REME SnaimbRbS
case. Thus,

10 and stores variables or the like used for the program executed by the CPU 132. The flash
memory 134 is a non-volatile memory storing information is the rewritable manner and
stores rewritable parameters or the like of the vehicle information.

[0022]
The power supply part 138 supplying the electric power to the system of the

15  wvehicle-mounted device 100 supplies electric power to the all components provided to
the vehicle-mounted device 100, when electric power is supplied from the vehicle to the
vehicle-mounted device 100. Only limited amount of electric power can be obtained with
the photovoltaic cell 122 by converting the light energy irradiated from the
communication device 200 compared to the electric power supplied from the vehicle.

20  Thus, it is not preferable to supply electric power to all the components in this case. Thus,
the photovoltaic cell 122 only supplies the electric power to, among the components of
the vehicle-mounted device 100, the communication circuit including components for
communication with the communication device 200, such as the antenna 121, ROM 131,

CPU 132, RAM 133, the flash memory 134, DSRC communication part 135,and the like,

25  and does not supply the electric power to the UI circuit providing UI (User Interface)



t he photovoltaic cell 122 only supplies the electric power to, anong
t he conponents of the vehicl e-nounted device 100, the conmmuni cation
circuit including conponents for conmunication with the comuni cation
devi ce 200, such as the antenna 121, 131, CPU 132, RAM 133, the
flash nenory 134 DSRC communi cation p 135, and the like, 25and

does not 5 ace stﬂ%%ﬁ#ﬁgh{p:u&xﬂ "é@j’u]; Bf’mi"d?x%at%n ol &M élﬁ lﬁ'épéﬂd%{g u

(User Inter ons p orm ng I nput and out
i nformation b tmeen t.he .user Runt d

an Vi ch as
o o e S R R TR P
addition, CPU 13 pr electrlc ower consunpti.on b executing
t he prograns req%l aﬁéﬁ‘ %?rﬁﬂ??’é?éﬁeFS i PRV ETHER AP¥EF50PGESi ce
200 al one, anobng 5 the prograns stored in ROM 131, when the
vehi cl e- moBmEEMSTEWired ﬂirwml@%ﬁ%w&a thycoppuinggaiien devics| 208 alogeamongm
t he photovoltaic cell 122. kgOZS In this basic configuration,
the |ight - Ewipregrangs deseil eeROM 1315 whpp s vaBickrmesnindpiediceo 0¢ epoaephy
part outputting energy, and the photovoltaic cell 122 is shown as an
10exanpl e dfe eldsticel applyifwnphwehotowrirereildd2part . However, the present
invention is not limted to the description, and other conbi nations
can be use@02Bpr exanple, a transmtting and receiving antenna can be
used as a conbination of the output part and the el ectric power

conver si on part nhkie besieEdigoriatiog dhelightemittite destd 2485 istshewR aefigskample
Al ternatively, when magnetic energy is used as the energy, a

transm tt ebf @B duipeCirvdiputiankigy anl (REHIEREIAS cdll LT [An0f t he
output part and the electric power conversion part. [0024]
10 example of the electric power conversion part. However, the present invention is not
limited to the description, and other combinations can be used. For example, a
transmitting and receiving antenna can be used as a combination of the output part and
the electric power conversion part when energy of radio wave is used as the energy.
Alternatively, when magnetic energy is used as the energy, a transmitter and receiver
15  coils can be used as a combination of the output part and the electric power conversion
part.
[0024]
Embodiments in which the communication system with the basic configuration
is applied to specific services are explained below.
20 [0025]
[First Embodiment]
First, an embodiment, in which the communication system of the first aspect of
the present invention is applied to a parking space billing system, is explained as the first

embodiment of the present invention.

25 The parking space billing system of the present embodiment is a billing system



Enbodi ments in which the comruni cati on systemwith the basic
configuration is applied to specific services are expl ai ned bel ow.
20[ 0025] [First Enbodi nent] First, an enbodi nent, in which the
comuni cation system of the first aspect of the present invention is
applied to a parking space billing systém i s explained as the first

embodi ment tnﬁ!i &rpl% %3 ?I{r%%allgg'}/n%ni{elo?ﬂlezcﬁ-rrg AL A gsttzl% %iﬁl%% fohd grici

syst em of is a |ngs na
ohace i 1 i@%h?ad%'s%aﬂlgﬁ%c%sg%y AR R,
bill d bill th t bill t i
R I R e

installed to the roadside inside of the billing area, it is difficult
to determ h&263 the vehicle is parking on the road side parking space
or driving on the road. In such a situation, switching billing nodes

can be appropri aWkey thspafkirgwpdcdiy llumlln@tqth@r@é:mimws@apf@ﬁ bifljng aven, gfis
the present invention. [0027] 10FIG 3 is a schematic bl ock di agram
showi ng a ddhfulgodaterome ofth¢ hehigaiskiarigngspetbe rdaid Iside pgrksngsipecn orvdhiving i s

the first enmbodi nent of the present invention. The par ki ng
space bi | | bAthesyad. ensuchalsitdaidn, dviehingbilihermotesthe de a@itbsriatelPPerfdrined
comuni cati on device 200; and the parking space billing apparatus

300. The vehiugheHrruibeaicden §etekdr thépresedemiafiohel ongs to the owner
of the vehicle. The 15 conmuni cati on device 200 and the parking space

billing appggpgius 300 are devices that

10 FIG 3 is a schematic block diagram showing a configuration of the parking
space billing system, which is the first embodiment of the present invention.

The parking space billing system includes: the vehicle-mounted device 100; the
communication device 200; and the parking space billing apparatus 300. The
vehicle-mounted device 100 is a device belongs to the owner of the vehicle. The

I5 communication device 200 and the parking space billing apparatus 300 are devices that
the custodian of the parking space owns. The vehicle-mounted device 100 and the
communication device 200 of the present embodiment are devices in which components
for the parking space billing system are added to the above-explained basic
configuration.

20 [0028]

The vehicle-mounted device 100 includes: the vehicle information storing part
141 (a part of storage area of the flash memory 134) storing the vehicle information that
the vehicle-mounted device is mounted on; DSRC communication part 135
communicating with the communication device 200 through the antenna 121; the billing

25  mode managing part 142 keeping track of the billing modes of the vehicle with the



t he custodi an of the parking space owns. The vehicl e-nmounted device
100 and the comruni cati on device 200 of the present enbodi nent are
devi ces in which conponents for the parking space billing system are
added to the above-expl ai ned basic configuration. 20[0028] The
vehi cl e- nount ed device 100 includes: thé vehicle information storing
part 141 ( rt_of staor. . f 1] 1 .St oring . the
Veni ci e i nionaeri S SR ) Binghst BER B LTt i B e
DSRC conmuni cati on t, 135 nuni cat i wi,th t co icatio
dovi ce. 200 SFTsgAAS deifctiinite v el i Piticly a8 e SRERRARMID part
142 keeping track of the bil|]jng nodes of the vehicle with th 13
vehi ¢l o moaftiEd st covine HHC'eswmﬁmtan@ﬂ% et A PP R3HRS Groughepe
parking billing node; the detection part 143 detecting the novenent
of the vehinobde gerpmuripatiopasivarie suehiasttath detsped Handviphdane Sysomndhe
vehi cl e communi cation part 144 comuni cating through the nobile
conmmuni &at mehily telapbene netwerk, and thHge( Lo theshiebticnrdyl4pHoRhe (@ybilen) , t he
5nobil e tel ephone network, and the like. As the detection part 143,
GPS ( d obalPofowiing Dystang), By ste@hdrationtsensag ded ratdanem, gamsldie, cat be ugpdy for
sensor, or the |like can be used, for exanple. [0029] The
comuni cat esdinglevi ce 200 i ncludes: DSRC communi cation part 221 10
comuni cating with the vehicl e-nmounted devi ce 100 through the antenna
212 when t h@opmmuni cation start button 213 is pressed down; and the
wirel ess LAN conmuni cation part 222 communi cating with the parking
space billing appgy@#tsuniQtot BEGLDID0LAMN dob-OSAC Lo RAuNSIIMA X 22The
par ki ng space billing apparatus 300 includes: the comunication part
301 15, g5onuuniathdie Wi dle VARCIEABIHRY G8YiES ToriRhEE 1R AteAND DREen th
yehicle-nnun.eg deg%ce f@% ?ﬁ?oygh_the ﬁetmorgxggch aseLAN, pﬁgn ©
| nt erne, OEOI{’LQlﬁnilcét %,;nsta% \Q\F&)H?l?isl&)lr%gg& &Wnt, fuﬁcpt%e mgfessoﬁgltl%{)%uhﬁgtion

e vehrcle rKi e parKing space.

billing process tot p ng at

part 222 communicating with the parking space billing apparatus 300 through LAN

(Local Arca Network).
The parking space billing apparatus 300 includes: the communication part 301
15  communicating with the communication device 200 and the vehicle-mounted device 100
through the network such as LAN, the internet, or the like; and the billing part 302 that
performs the billing process to the vehicle parking at the parking space.
[0030]
FIG 4 is a flowchart showing operation of the parking space billing system,
20  which is the first embodiment of the present invention.

When the vehicle with the vehicle-mounted device 100 is parked at the roadside
parking space, the owner of the vehicle normally stops the vehicle’s engine. Thus,
electric power supply to the vehicle-mounted device 100 from the vehicle is cut off. At
this moment, the detection part 143 of the vehicle-mounted device 100 detects the

25  stoppage of the vehicle with the vehicle-mounted device 100 to record the current clock



[ 0030] FIG 4 is a flowhart showi ng operation of the
par ki ng space billing system 20 which is the first enbodi nent of the
present invention. \Wen the vehicle with the vehicle-nounted device
100 is parked at the roadside parking space, the owner of the vehicle
normal |y stops the vehicle's engine. Thés, electric power supply to

t he vehi cl ted device 100 fromth cle i.s cut off. At this
rorent . ¢ hamhgt Dl indes s e 4l FbEatifecd dovi ce 100
detects the 25st gppage of %he vehlc e mnth t he veh Ee nount.ed. devi ce
100 to record t hehEuibespgtodianeidh enaa: ing SRACE RTLIPRS wérht f EOUIRERHFHIRR] on

storing part 141 as the sto P tinme. Then, the custodian of the
par ki ng spaedced apprwaches thihe nehiels imerdpidasiagbilliag indhe pobing spacsHires
to the vehicle in order to start billing in the parking space,

di rects t héewpperend part phihe commuhisaigandenice 289 icothe artenmaeasia® 1 3ofithe
antenna casing 120 of the 5 vehicl e-nounted device 100, and presses
down t hg ceehitinincamiedresital@, bod prosse2dBvn he 0hinunication stai¥ientoh Bé3.

cust odi an of the parking space presses down the comruni cation start
button 213[ohe |ight-emtting device 211 of the communi cation device
200 starts emtting light toward the antenna casing 120 of the

vehi cl e- mount ed vah 6R chiBdibbBRe d&tkidg kpact s AbAH Ahd dhEmG@dation ddrt Of

t he vehi cl e-nount ed devi ce 100 converts the energy of the |ight

em tted frepyddve3CREMRAL &ﬁhh@%e@%é’ QPleof%QQc&nﬁln@rhé‘é%foh laeviBOY® stdr@ Start
up the conputer system (Step S2). At this nonent, the photovoltaic

cell 122 syp ﬁhh@g@gﬁ%{i 'tl‘fé.aﬂ%‘ﬁﬁe{ ca@ﬁlg lﬁé‘%{"thk%ﬁlﬁﬁ 8%%%%%%%&00 (Step

conS|st|ngo e 1nftormati on storing

commun Il § at ﬁot ?t’alc%n 155' lvclehllcg d 1@91 dbgcoﬁgg&s tﬂ' er
? han T E{al ?Pp% % ggv

t he ot her e pho ovo c cé es’ not supply

ol L IR TR e SR th oo A ) ﬂ%a”w%eaqﬁet e
e ol o e BB ST oL Soa SR OSSR S okt
200 power at least to the components consisting of the vehicle information storing part 141,
DSRC communication part 135, and the billing mode managing part 142. On the other
15  hand, the photovoltaic cell 122 does not supply electric power to the components
consisting of the detection part 143 and the movable vehicle communication part 144.
[0032]
Also, when the custodian of the parking space pressed down the communication
start button 213, DSRC communication part 221 of the communication device 200
20  transmits the vehicle information request requesting transmission of the vehicle
information and stop time of the vehicle to the vehicle-mounted device 100 in DSRC
transmission through the antenna 212 (Step S3). When DSRC communication part 135 of
the vehicle-mounted device 100 receives the vehicle information request from the

communication device 200 through the antenna 212, it transmits the vehicle information

25  and the stop time of the vehicle stored in the vehicle information storing part 141 to the



20 transmts the vehicle information request requesting transm ssion
of the vehicle information and stop tinme of the vehicle to the

vehi cl e- nount ed device 100 in DSRC transm ssion through the antenna
212 (Step S3). Wien DSRC conmuni cati on gart 135 of the

vehi cl e- mount ed devi ce 100 receives thd>vehicle information request

from the C%ﬁ%%% (}O&yg?\gpmtgpo&)t gt ah thg%lsam&?lerﬂathg%ﬁ]t%&l J6 - ol e

transmts ve eln Yon

Commani cat PR %ﬁa?ia%@%%ff ‘E‘Eﬁﬁ%ﬁrfﬁﬁt?#%%%w%@éﬁsﬁh%@%ﬂﬁeafnod? A

billing no part. 142 of the vehicle-no .devi ce

r ecogni zes%%vg‘:g‘cf ihmVFl?iglemtee}fiewa%lswﬁﬂa g0 et kipespace b bifing
vehi cl e- nount ed deV|ce is switched to the parking space billing node
(Step S5). mydodHgy S5 When DSRC conmuni cation part 221 of the

conmuni cati on deV|ce 200 receives the vehicle information and the
stop tife 0#03Bhe vehicle fromthe vehicle-nounted device 100 through
the antenna 212, the wireless LAN comuni cation part 222 transmts

t he vehi cl e i nf ot DSRCamvthriningcasibopart 2 Heofolie ¢onenwedatioh devieciOved by
10 the DSRC conmmuni cation part 221 to the parking space billing
appar at us 3&eivedhthe welicle hieformhatioh @asd th Alp (ibieayd tist)echiclfedm tee recepti on
of the vehicle information and the stop tinme of the vehicle fromthe
vehi cl e- noyekied-nitRintcade o 1 005theRaR kiRla@nn a2 PO tHefvifeldst DANontri\hication
conpletion of retrieval of the vehicle information and the stop tine

of the vehipgke2d §ardshts GRLRHicRInfoRBatfinSRl M stk of HEvANRILRLEICAT BN
devi ce 200. By having the notification 15being indicated on the

di spl ayg tleﬁyﬁégghﬁﬂmﬁkﬁhgﬁnﬁéﬁ%5@@ ‘ﬁ%ﬁg&%Q®gﬂ$éﬁﬁg%ﬂﬁﬁMt%ouq%us

connunlcatlon wth e ve Fe-fount ed npl ete

213 CFEBE?&%‘@& %2%@%@%@%@3%&9% AV Bl Bl °"

billing ap S 0 t he vehicl nf or i,on

Stop {1 e’ PR RS Eor Pl e bRE RO Ge T8RS "%é e tirebtar

t he MAreIe ) LAN it dent|f|es t e received stop tine of .the vehicle
as the bil eﬁgmﬁe&Pw Tefevplgldhy yepicle ipforpption RO fipe P%ﬁw%hl@rfam e
that the parking space hillin apparatus 300 transmts the vehicle

i nf or mat i oﬁldt“@w%r?@ the @isplay 214 qgfghf‘a@aamav%% ABticestfiBnRY havingibe gpialigaten
that perforns the area billing to the vehicle to 25notify that

par ki ng5 bi Peing gndicstedioathedismlay thetsastoding ef the perkingispgce dedognizgsdhaiehi cl e

i nformation.
communication with the vehicle-mounted device 100 is completed. Thus, the custodian

can release the pressed down communication start button 213.
[0034]
When the communication part 301 of the parking space billing apparatus 300

20  obtained the vehicle information and the stop time of the vehicle from the

communication device 200 through the wireless LAN, it identifies the received stop time

of the vehicle as the billing start time (Step S7). At this moment, it is preferable that the

parking space billing apparatus 300 transmits the vehicle information to the area billing

apparatus (not shown in the drawing) that performs the area billing to the vehicle to

25  notify that parking billing is started for the vehicle identified by the vehicle information.



16 Accordingly, the area billing apparatus can stop billing the area
billing to the vehicle. [0035] Next, when the parking of the vehicle
ends, and the owner of the vehicle starts the vehicle's engine,

el ectric power supply fromthe vehicle to the vehicl e-nounted 5device
100 is started. Because of this, in addftion to the vehicle

information stqri part 141, DSRC communjcation part.135, and.the
bi | Ui g rodeSaiamaBr 16 aisailigeppantis CHRER PRGHE Gars MR REd i ng
vehi cl e conmuni cation part 144 are stated up. When t he owner of

the vehicl 88fhrts driving the vehicle, the detection part 143

detects the novenent of the vehicle (Step S8). Next, the noving

vehi cl e comuni clextowhencheparking ofithe valiglgicnds, andbthpravaerm theotehiclestarts
vehi cl e detected by the detection part 143 and the vehicle

i nf or mat i othestebickds daginehdeoimdpates sipplofromtthovehsd otoithgvehicla-moutted o t he
par ki ng space billing apparatus 300 (Step 59). Also, at this nonent,

t he bi |l §i ndevied H)0nmnaaed) Begard of 1Hi2, iafaddihien wethé eéhdel ermfioviraton storiagepai00
recogni zes that the billing node of the vehicle with the

vehi cl e- nount, K RIEYdEQuhiSatBWphe N85 aho tHehhlliag eRdbahdgdigl prpdiel2( heep
S10) . 15[ 0036] When the communi cation part 301 of the parking

space bil | yagctRRRAfAUY anBRE R ERI WER]dDMRYRNBNparPf 44t Desteug! e and
the vehicle information fromthe vehicl e-nounted device 100 through

the internet, thgmBhiHeloRGePd the R%cld S&A drfvigSimt bé}ﬁ&b{ftﬁﬁ&@t?&ﬁbﬁﬁ&ﬂ&ﬁe

d
as the end tine of the parking space billing to the vehicle

I dentified d%gg %Iteﬁ?(?v\ré]glghtcdf%é J%faagﬁ{eg?%gﬁ\e&&%?dﬁ %B’\%ng Lilid108oRAbhicARA

cal cul at es anount ng start tine
et 0y R S R L bR B
IS TR G IR AR T L WO
the area billlng.apparal us ookl Xt nat L he par Kl nddl S8l bhdead | S
st opped t oSkdye PrNg apparatus P

part 142 of the vehicle-mounted device 100 recognizes that the billing mode of the

vehicle with the vehicle-mounted device is switched to the area billing mode (Step S10).

15 [0036]

When the communication part 301 of the parking space billing apparatus 300
receives the movement of the vehicle and the vehicle information from the
vehicle-mounted device 100 through the internet, the billing part 302 identifies the
current clock time as the end time of the parking space billing to the vehicle identified by

20  the vehicle information (S11).

The billing part 302 calculates the billing amount based on the billing start time
identified in the step S7 and the billing end clock time identified in the step S11 to
perform the parking space billing process to the vehicle (Step S12). At this moment, it is

preferable that the parking space billing apparatus 300 transmits the vehicle information

25  to the area billing apparatus to notify that the parking area billing is stopped to the



17 vehicle identified by the vehicle information. Because of this,

the area billing apparatus can restart the area billing to the
vehicl e. [0037] 5As expl ai ned above, by applying the comuni cation
system of the present invention to a parking billing system it

becomes not essential to communicate wilfh the vehicl e- nount ed device

100 before 2Ndi. f.the.vehicle is stopped. [0038] In the
pr esent enﬁ% ?ﬁ%%%bﬂ%%g %ég@n@%nn ?%tmﬁhe par ki ng space billing

Pventi on 15 not DEUFE AR P I BEABPEeongin st e Pl OIS B |
can be configured for the vehicle-nounted device 100 to performthe
billing prBQBéE: [ 0039] [Second Enmbodi ment] 15Next, an enbodi nent, in
whi ch the communi cation system of the other aspect of the present

i nvention [93dpplied to an illegal parking nmonitoring system is
expl ai ned as the second enbodi nrent of the present invention.

5 As explained above, by applying the communication system of the present
invention to a parking biiling system, it becomes not essential to communicate with the
vehicle-mounted device 100 before the engine of the vehicle is stopped.

[0038]
In the present embodiment, the case in which the parking space billing apparatus

10 300 performs the billing process. However, present invention is not particularly limited to
the configuration, and it can be configured for the vehicle-mounted device 100 to
perform the billing process.

[0039]
[Second Embodiment]

15 Next, an embodiment, in which the communication system of the other aspect of
the present invention is applied to an illegal parking monitoring system, is explained as
the second embodiment of the present invention.

The illegal parking monitoring system of the present embodiment is a system
that reports the vehicle information regarding the vehicle illegally parking to the illegal

20  parking monitoring apparatus 400. Also, the vehicle-mounted device 100, which is
mounted on the vehicle reported as an illegally parked vehicle, notifies the user of the
vehicle about being reported. At this moment, normally the vehicle-mounted device 100
is shut down since the vehicle is parked and the vehicle’s engine is stopped, lacking

electric power supply from the vehicle. Even in such a situation, by using the

25  communication system of the present invention, it is possible to obtain the vehicle



The illegal parking nonitoring systemof the present enbodinent is a
systemthat reports the vehicle information regarding the vehicle
illegally parking to the illegal 20 parking nonitoring apparatus 400.
Al so, the vehicle-munted device 100, which is nounted on the vehicle
reported as an illegally parked vehicl &8 notifies the user of the

vehi cl e abouyt being reported. At this nonen nornmal Iy the

vehi cl e- m)Hﬁ?wt@%nggﬁwtggwg%Yeglf&iﬁo t?ft‘?eevfcﬁéra@ehi cle is parked
and the vehicle's engine is stopped, |acking electric power supply
fromthe vEH4€le. Even in such a situation, by using the

25communi cation system of the present invention, it is possible to
obtain the vehi cFi§ 5 i ycherotivetlocdrdiggramsharang i centiggratied of the illegal

vehi cl e- nount ed devi ce 100. [ 0040] FIG 5 is a schematic bl ock
di agr am sheaking raonioring systeat, mdicha$ thetsecont lembadimealr ditlegprassnt inveritieg.
system which is the second enbodi nent of the present invention. 5The
i1l egal 5par ki ng Tenilegal bagingysdnttoringistedemcluidsethe blicleenoumtadtdedice

devi ce 100; conmuni cation device 200, the illegal parking nonitoring
appar at us 406 comtmicatiordeidd00 theli e ipatkingdfoni®riag deparaes 409l Thgs to
t he owner of the vehicle. The communication device 200 and the

i11egal pakkiing-rfmtdieiitg 1 GPRaRYES bdOis 3 e dRMbCEIhd Wtcld. MBe pol i ce
station owns. The vehicl e-nmount ed devi ce 100 and t he comruni cati on 10

devi ce 200@3@1}&&@%@{& 260 RRALERRbAI PR ENbAERink B EIUROIPANERE S

for the illegal parking nonitoring J’ten1are added to the
Govi ce. 100 O R0R! SRl Abind TReRRle ekl actlep LU BAor, |
0 S ARt R il
o LRl PR R Bl LS o
wi th the conmunication device 200 to the conmmuni cation storing part

152; the c&Pfhdhi cation storing part 152 (a part of storage area of

the flash menory 134) storing the information about whether or not
there is the confunhyehig-maunted device 100 includes: the vehicle information storing part

141 storing the vehicle information that the vehicle-mounted device is-mounted on;

15 DSRC communication part 135 communicating with the communication device 200
through the antenna 121; the communication recording part 151 recording whether or not
there is communication with the communication device 200 to the communication
storing part 152; the communication storing part 152 (a part of storage area of the flash
memory 134) storing the information about whether or not there is the communication

20 with the communication device 200 in a non-volatile manner; and the notifying part 153
notifying about being reported from the speaker 137 when electric power supply from the
power supply part 138 starts in a case where the communication with the communication
device 200 was performed.

[0042]

25 The communication device 200 includes: DSRC communication part 221



20 with the communication device 200 in a non-vol atile manner; and
the notifying part 153 notifying about being reported fromthe
speaker 137 when el ectric power supply fromthe power supply part 138
starts in a case where the conmuni catlon wi th the conmmunication

devi ce 200 was perforned. [0042] 25The 12 ormuni cati on devi ce 200

i ncl udes r I

vehi cl e- mu%& gew ceﬁ%g%‘ﬁgglﬁ%ﬁﬁ deé? gnna %lgﬁlte aﬂgn%(\gréﬁ \%& the
Communi cat FaRTRGFE 2oL E S e LY P 31 LR ARyt
nonitori ngﬂ%gﬁgﬁégggﬁgﬂ@d LgAah\lngi he I%‘l);flf”L% ar Kin rmnl to%lqg
appar at us ﬁ‘?ﬁyﬁ

wi th the conmmuni cation device 200 through the wreless LAN and t he
moni toring part HeAllpeal pakisempritRangRRIasIsiARE studes dhe qogmRyiRcation part

illegally parking vehicle. L0043 FIG 6 is a flowhart
showi ng> opéf hednynuwieatingaviih theepmmyniedtiongevion?@ohiongh hestirshyss LoONwad h
is the second enbodi nent of the present invention. When t he

vehi cl e wi thie mdmatouish pat ¢02nprufetrenig devnomtotiDf piwegsde thedlegphepatkingr of
the vehicle normally stops the vehicle's engine. Thus, electric power
supply to wédcleehi cl e-mounted device 100 fromthe vehicle is cut off.
When the vehicle is an illegally parking vehicle, the enforcenent
personnel emuBpped with the communication device 200 15approaches to
the vehicle in order to performthe nonitoring process to the

vehicle, direct ¥iGheis dRRAChADshoRkaRd oftfatioR®f ﬁfé{m%gal Fekin® o BYEs g&@ﬁ’l,

to the antenna casing 120 of the vehi cl e- noun devi ce 100,

Pressesg dOWBm‘hh@thE@éEﬁH@ E&B&dl&@m%f@l{etprps‘éht iAlentibs: [ 0044] Wien t he

gg;igce?ﬁgtl IpSLtsonne %E[I'Q;Sl%es C‘EV\%’] t ;Incgﬂtrrg,lgl cati 02 Sdt artﬂlgu}w;l;ngfoo
L D W e
2 5 T A

op 1 he' compaef T SR ia Lo b e ifiefeis elhomaieh e BRIt ot fleBd ﬁfc

cell 122 supplies electric power at 25l east to the conponents
consi st i ngPyKINgEhigienine eaforssmgrassoBrel SayPPedgViHsthe cammunipgiion device 200

15  approaches to the vehicle in order to perform the monitoring process to the vehicle,
directs the upper end part of the communication device 200 to the antenna casing 120 of
the vehicle-mounted device 100, and presses down the communication start button 213,
[0044]

| When the enforcement personnel presses down the communication start button

20 213, the light-emitting device 211 of the communication device 200 starts emitting light
toward the antenna casing 120 of the vehicle-mounted device 100 (Step S21). The
photovoltaic cell 122 of the vehicle-mounted device 100 converts the energy of the light
emitted from the communication device 200 to electric power to start up the computer
system (Step S22). At this moment, the photovoltaic cell 122 supplies electric power at

25  least to the components consisting of the vehicle information storing part 141, DSRC



20 communi cation part 135, the conmmunication recording part 151, and
t he communi cation storing part 152. On the other hand, the

phot ovol taic cell 122 does not supply electric power to the
conponents consisting of the notification part 153. [0045] 5Al so,
when the enforcement personnel pressedZBown the communication start

button 213, DSRC conmuni.catjion part. 221 of the c ni cation_deyi,ce
200 11 ans mePTTEmSSOTER 53, he Bohmichion o p S I PR bolRERAER,
of the vehicl.e inf tion in DS t ransnj ssi hr ough t he ant enna
212 (St op 57 DK 57 DS et PO BLRE 4 bk asos Het supply S
vehi cl e-nount ed devi ce 100 receives, the vehicle information request
from 10 t h8OVEt CaPPRstgwRsisingfdhe ptidigeionmse 1t enna 212, it
transmts the vehicle information stored in the vehicle information
storing pal®04%41 to the conmunication device 200 (Step S24). In
addition, at this nonent, the conmunication recording part 151 of the
vehi cl e3nount ed 4bv| eenkienfecends pefsennchprossad towm themdmonmicagort $iart
there was conmuni cation with the comuni cati on device 200 to the
conmuni cat ibottors218; DR CpamimuhirhGén g4t 21 dB2E) comn0dd}ioieice2BRG ansmits
communi cation part 221 of the conmunication device 200 receives the

vehi cl e i nfi@rwhicledffolh iontrBueviabitk@nd @t Reiotl 6F1h6 @eHiOId idfbimedtiah it he
antenna 212, the wirel ess LAN comruni cation part 222 transnmts the

vehi cl e 20 DRt 4B i s87dn HIFSRIMEAE akt¥nrfal? 2 Eﬁ?ﬁsmmeﬁ DIRICUdRIicaddd t O
the illegal parking nonitoring apparatus 400 through the wirel ess LAN

(Step S26) palienof heveeaeRioutd QbvitdRooEluivel the! x}%flféferiﬁfohﬁ&%cfn[lﬁgﬂe%ﬂ?om

vehi cl e-nount ed device 100 is conpleted, a notification o

conpl et1 b on tl%f Cfﬁﬁ%@ﬁc%ﬁ@{ d&fficetjaiﬁ tl‘(rgﬁ%ﬁ:ljhg alilt%nggg%i? 9%?[112& itl{'éc%ﬁftzﬁegd on

the display 2 comruni cation devic avin
oot R O  ARFrRehRe P 141 BOLGASGIRILn
device 200 (Step $24). In addition, at this moment, the communication recording part
151 of the vehicle-mounted device 100 records the information indicating that there was
communication with the communication device 200 to the commuﬁication storing part
15 152 (Step S25).
[0046]

When DSRC communication part 221 of the communication device 200
receives the vehicle information from the vehicle-mounted device 100 through the
antenna 212, the wireless LAN communication part 222 transmits the vehicle

20  information received by the DSRC communication part 221 to the illegal parking
monitoring apparatus 400 through the wireless LAN (Step S26). When the reception of
the vehicle information from the vehicle-mounted device 100 is completed, a notification
of the completion of retrieval of the vehicle information is indicated on the display 214

of the communication device 200. By having the notification being indicated on the

25  display, the enforcement personnel recognize that communication with the



21 vehi cl e-nmount ed device 100 is conpl eted. Thus, the personnel can
rel ease the pressed down comuni cation start button 213. [0047] Wen
the communi cation part 401 of the illegal parking nonitoring
apparatus 5 400 obtained the vehicle information fromthe

conmuni cation device 200 through the wPt el ess LAN, the nmoni t ori ng

Phe ven cf cuiiaFarouhilf ARG & BnplRIc B o bSort Bt s CRSTI S Y
t he Veh'ClgogﬁQ&Pn&ﬂﬁmﬁﬁﬂﬁﬁﬂﬁﬂmﬁgﬁ}veh'Cle starts the 10vehicle's

engi ne, an eCctric power supp romthe vehicle to the
vehicle-nnﬁ&#ﬁﬂ device 100 is started (Step S28). Because of this, in
addition t vehicle information storing part 141, DSRC

comuni cation payt 135, the comrunicatian recording part 151, and the
communi cati on st ORFRECFammupetion pagt 404 tof thedHegabpariihg MopsanEAPRRARE d
up. The notification part 153 determ nes whether the communication

st ori ng? partP0 emained te @shigle dnfermatien ifiemothaaemwHnic#vnEgYicn g0 thequgh te
comuni cation circuit comuni cated with the comruni cati on device 200
or not (St apreleolANVe monieringypart 402 peiformythe monBS ingetreness tndlk tehixde t he
comuni cation storing part 152 stores the information indicating that
t he conmunideatifigibycthe gehitle odonmanbe €8tgdS2M)t h t he communi cati on devi ce
200 (Step S29: YES), the notification part 153 notifies the vehicle's
owner abouf0d4@] ng reported about 20illegal parking through the
speaker 137 (Step S30). On the other hand, when the

notification parAfidiBatdet ?ﬁrﬁin@%jﬂ tHeR@hiclch@dS; HBBHCE 8t th VelidO5thAOthBar t
152 does not store the information indicating that the conmuni cation

Ci rcui 0 CORBRAELS BhGfe, Whd BletthE pGRETRUAIG RohMle YENMLE B ROV HiHE GRumRY:
NO), the notification part 155 ends tﬁe process w thout notification.
25[0049]  @évice 100 is started (Step S28). Because of this, in addition to the vehicle information
storing part 141, DSRC communication part 135, the communication recording part 151,
and the communication storing part 152, the notification part 153 is stated up.
The notification part 153 determines whether the communication storing part
15 152 does store the information indicating that the communication circuit communicated
with the communication device 200 or not (Step $29). When the notification part 153
determined that the communication storing part 152 stores the information indicating that
the communication circuit communicated with the communication device 200 (Step S29:
YES), the notification part 153 notifies the vehicle’s owner about being reported about
20  illegal parking through the speaker 137 (Step S30).
On the other hand, when the notification part 153 determined that the
communication storing part 152 does not store the information indicating that the
communication circuit communicated with the communication device 200 (Step S29:

NQO), the notification part 153 ends the process without notification.

25 [0049]



As expl ai ned above, by applying the comuni cation system of the
present invention to the illegal parking nonitoring system the
enforcenent personnel can obtain the vehicle information fromthe
vehi cl e-nount ed device 100 without electric power supply fromthe
vehicle and report illegal parking. 5[@%50] [ Third Enbodinent]

Next, the third enp p‘f'm”%“a%g%érbgthﬁ%%ﬂlgﬁ?” u.n?(% 16199 s{eﬁ] %ﬁoﬁ %1:

t he thlrd enbodi ent hec

device 100.is perf t he retrleva |nfor tion re di ng
the. veh of SRR LA BoHeLEvE B8 BT Pt BEn e BTG SOa?H‘EI : fiaﬁtﬁl&
enbodi nent s 0 |G 7 js a sche th n1shomnng
a conf i gur&}e.vsﬁl ls?fmiOHBataﬁtetF J@ﬁ%e—wnéqﬁl EYicE ﬁ@é vH Me RBSAPRENE of

the present invention. The check system incl udes: vehicl e-nount ed
devi ce 100surphufreméhershickmndrrrost illegel getkinge 200. The vehi cl e- nount ed
device 100 and the conmmuni cation device 200 of the present enbodi nent
are devbce$0058] whi ch conponents for the checking system are added to
those of the first and second enbodi nents. [0052] In addition to the
conf i gur at {'ins] Bfibadneergbove- descri bed first and second 20

enbodi nents, the vehicl e-nounted device 100 of the third enbodi nent

i ncl udes: the pregitate giidranib@dpaht oflthd piesenp Aiventivh iSéxplaael. Br thathidd
ROM storing the check program the program executing part 162 that

execut es t bRbpdiREH Qe Dheaesh tHack PO AGI&Monh@RH dBbcdBINis pélormed Buring
check result storing part 163 (a part of storage area of the flash

menory  134)heSbgkl 4191 ItGnfall6s teohu@fsl de ARIAL-BRANBY d@s)ic?ecllﬂo'p@ﬁoﬁl% if fRCK
program wi th the program 25executing part 162 in a non-volatil
manner jaand & beq chetfeiathdanot i fying part 164 that 23
[0051]
FIG. 7 is a schematic block diagram showing a configuration of the check
system, which is the third embodiment of the present invention.
The check system includes: vehicle-mounted device 100; and the
15  communication device 200. The vehicle-mounted device 100 and the communication
device 200 of the present embodiment are devices in which components for the checking
system are added to those of the first and second embodiments.
[0052]
In addition to the configurations of the above-described first and second
20  embodiments, the vehicle-mounted device 100 of the third embodiment includes: the
program storing part 161 (a part of storage arca of ROM) storing the check program; the
program executing part 162 that executes the program stored in the program storing part
161; the check result storing part 163 (a part of storage area of the flash memory 134)

storing the check result obtained by executing the check program with the program

25  executing part 162 in a non-volatile manner; and the check result notifying part 164 that



notifies the check result through the speaker 137 when el ectric power
supply fromthe power supply part 138 is started in the case where
comuni cation with the conmmuni cati on device 200 was perforned. [0053]
5FIG 8 is a flowhart showi ng operatign of the checking system
which is the third enbodi nent of the p?ésent i nvention. When

pr eseod doneaa RE e oA Sl laPlket I FREPIEBOREAEN SR R on

devi ce 200 nggths %h§ %thggg.i@forna ion fromthe vgﬁ%cle-nnunted
devi ce 100PPHCHEPTY B 3% B OFEEE 1 HE GPsE PAS<AM G REORWER Mo 4 i 1 t he
first or second enbod'nﬁnk t he Q@E%(ﬁonnunication part 221 transmts
the check r¥FEHEBEATAsECe PAYVASRENPEh of the check programto the
vehi cl e- nount ed device 100 (Step 531). [0054] When DSRC conmuni cation
part 135 otYRE venhi cl e- nount ed devi ce 100 15 receives the check
request fromthe_ comunication device 200 t hrough antenna 121, the
progr an® execut i n§CpAita flgrchag shewvisg pperationch dischgelorg sisesy, whish is thet he
program storing part 161 and executes the check program (Step S32).
By execut i Hgrd dmbodimestk ofthe gresgnt intvhetiqnr ogr am executi ng part 162
confirns whether it is possible to receive signals from various
sensors (checki nyheatlgebmpuatessi stgt Paton)2 18 nf the eomahnchitondzuice 200 is
devi ce 100. 20After conpletion of confirmation by the program
executing pasied HoRn :REME DSROtBHhGalitNidnparn L2 1 36tht Eanmbhit&idhRievieh 2ok
result to the conmunication device 200 (Step S33). Wen the

comuni cat kRBiveeihk ¢ehicle thib@edBiod B e vatedle-&lodnted igvis@Edoan ter om t he
vehi cl e-nount ed devi ce 100 through antenna 212, the received check

resul t 1ps dhSRlRYEHL E‘tel% E@ oftind Rlef %22 hfthe Kifkt Br $RSRI MBI EDSRE

result indicating that e 25vehicle-nmounted device 100 1s illegally

I
modi fied i g,di.SH t ' i a t he
cont er - ang TR F op Rrhe iR R Fcoefoguho} BB drfft il
center if necessar . When .checki i onpl eted, the program
execut i ng PO A% et/ ol RES CRABE I3 The check resul
storing pahﬁwif3 (Step S34).

When DSRC communication part 135 of the vehicle-mounted device 100

15 receives the check request from the communication device 200 through antenna 121, the
program executing part 162 reads out the check program stored in the program storing
part 161 and executes the check program (Step S32). By executing the check program,
the program executing part 162 confirms whether it is possible to receive signals from
various sensors (checking target processing part) in the vehicle-mounted device 100.

20 After completion of confirmation by the program executing part 162, DSRC
communication part 135 transmits the check result to the communication device 200
(Step S833). When the communication device 200 receives the vehicle information from
the vehicle-mounted device 100 through antenna 212, the received check result is
displayed on the display 214. In a case where the check result indicating that the

25  vehicle-mounted device 100 is illegally modified is displayed, the information may be



5[ 0055] After that, the parking of the vehicle ends, the owner
of the vehicle starts the vehicle's engine, and electric power supply
fromthe vehicle to the vehicl e-nounted device 100 is started (Step
S35). Because of this, the check result notifying part 164 is started
up. 10The check result notlfylng part 2$4 reads out the check result

ven ooy bimaRREEE b Tleh Rl e Pekel i e RS aS TR Reltbieaif e pepte if

S36). [0056] As explained above, by using the comunication system of
t he presenP‘Tg;ﬂhventlon t he operation check can be performed on the
vehi cl e-nount ed device 100 wi thout electric power supply fromthe
vehi cle. [0057] When ghesking &y qommpleders diginsepiaa eES?Cuf%PEFEMP?QWF the glaeck
been described and illustrated above, it should be understood that

t hese are estelifst he ghask resnb sionpg pak b8 @iap $dare not to be consi der ed
as limting. Additions, om ssions, substitutions, and other

nmodi ficati @¥5Stan be nade without departing fromthe scope of the
present invention. Accordingly, the invention is not to be considered
as being |im tedAbyr thitethe pakingiof thedebicta qatls, ol ovarred of the oeliyle kians thed by
t he scope of the appended cl ai ns. For exanple, in the
above- descriéhige’sengihé, aud Lo poﬁr&&u}dﬁzlﬁ@hﬁﬂlﬁﬂdﬂéle% e veldeedmlARdi s i n

a separated type and constituted by the main body casing 110 and the
antenna  2@evice 100 is started (Step $35). Because of this, the check result notifying part 164 is
started up.

10 The check result notifying part 164 reads out the check result stored by the
check result storing part 163 and notifies the vehicle’s owner about the check result
through the speaker 137 (Step S36).

[0056]
As explained above, by using the communication system of the present

15  invention, the operation check can be performed on the vehicle-mounted device 100
without electric power supply from the vehicle.

[0057]
While preferred embodiments of the invention have been described and
illustrated above, it should be understood that these are exemplary of the invention and

20 arenot to be considered as limiting. Additions, omissions, substitutions, and other
modifications can be made without departing from the scope of the present invention.
Accordingly, the invention is not to be considered as being limited by the foregoing
description, and is only limited by the scope of the appended claims.

For example, in the above-described configuration, the vehicle-mounted device

25 100 1is in a separated type and constituted by the main body casing 110 and the antenna



casing 120. However, the present invention is not limted to the
configuration, and it can be in an integrated type in which the main
body and the antenna are physically conbi ned. [0058] Also, in the
above-descri bed basic configuration, the case in which the 5

predet ermi ned program was executed by €farting up CPU 132 during
conmuni cat i,9r t i - . | C& ' . .
conmmuni cat icggrqn%it;z\g} i féigwg‘gé& *&%ﬁreg‘% Plg?%lé)g%qli—%\?\bn\%%g t 3"4%}% EO%AE‘E%IH fl’ and it can

invention is.not. |[imted to th onfiguration. For exanple, the,.
bhot ovort aPt e rlopdiSee B ity S8 Meuttited sidfhe s HE kb abined
DSRC cormugéoﬁ%}i on part 135, the flash nenory 134, and the

m cr opr oce 10 without supplying electric power to the ROM 131,
RAM 133, and CPU 132. That is, the photovoltajc cell 122 supplies

el ectric power t8lspnis ths dhonerAcscabes hasly cenfruiation, theease dhyrbish &1t i on

wi th the communication device 200. [0059] The above-descri bed

vehi ¢l e3 noorrdetgraiacd pregrrouwamraxcetied otieriing em€P Y 32 Yudng epenm@catine plide
the conputer systeminside. The above-descri bed operations of each

pr ocessi ng tiparhickrmogttedt datider] 00 hathrtecamndiwgcatenl devitd 200 veasexplained.
program format and readable to the conputer. The above-descri bed
processes &oerepat the praaeht inwenwadis ngt lamitkdas dewbhiiguritia. program with t he
conputer. The recording nmedia readable to the conputer nean the

magneti c di sk, nBgnreimplepht shdtoetitie,ceCD2REM, supyh dEdMic Hdveer 2the antenna
sem conductor nenory, or the like. Alternatively, the conputer

progr am nay b IRES EdrhiuhieiohPaktN S5 GROPAh Shenid?y 031 And B nESEPRRESEL | ON

line. In this case, the conputer received the distributed program

execut 5 t BemBLQAPATne EQQI@Q]p{)ﬁgzst‘ag%é ﬁéwﬁq\é ANE$S, LREEPPI QS AR B PE

one for realizing a part of urthernore, the program

for re: a’part of the “26 - the progran
above: descPIEPTpls B2k ol AR o RESHh A LA ERARAT |15
have al reagy 51,0080 Mol BE oERMRYESior 25k g Tho.| NDUSTRI AL APPLI GABI LI TY

[0059]
The above-described vehicle-mounted device 100 and the communication
15 device 200 include the computer system inside. The above-described operations of each
processing part are stored in the recording media that are in a program format and
readable to the computer. The above-described processes are performed by reading and
executing the program with the computer. The recording media readable to the computer
mean the magnetic disk, magneto optical disk, CD-ROM, DVD-ROM, the
20 semiconductor memory, or the like. Alternatively, the computer program may be
distributed to the computer through the communication line. In this case, the computer
received the distributed program executes the program.
[0060]
Also, the above-described program may be one for realizing a part of the

25  above-described functions.



[ 0061] DSRC communi cation can be perfornmed to a stopped vehicle.

Thus, the present invention is applicable to receiving road traffic
condi tions and parking space billing. BRI EF DESCRI PTI ON OF THE
REFERENCE SYMBOLS [ 0062] 100: Vehicl e-nounted device 121: Anternma
15122: Photovoltaic cell 131: ROM 132: 26PU 133: RAM 134: Fl ash nenory

20135: DSRC co ni.cation, part 136:. 1 np device. ..137:. Speaker. .200:
oo oati on_ qomiEaR i ok be ARt S WilS i PERIED &
realizing the above-described functions by being combined with other programs that

have already stored in the computer system.

INDUSTRIAL APPLICABILITY
[0061]
DSRC communication can be performed to a stopped vehicle. Thus, the present
invention is applicable to receiving road traffic conditions and parking space billing.
10 |
BRIEF DESCRIPTION OF THE REFERENCE SYMBOLS
[0062]
100: Vehicle-mounted device
121: Antenna
15 122: Photovoltaic cell
131: ROM
132: CPU
133: RAM
134: Flash memory
20 135: DSRC communication part
136: Input device
137: Speaker
200: Communication device
211: Light-emitting device

25 212: Antenna



213: Conmuni cation start button 28 CLAIMS 1. A conmunication
system conpri sing a vehicl e-mounted device nounted on a vehicle; and
a communi cati on device configured to communicate with the 5

vehi cl e- nount ed devi ce, wherein the comuni cati on device conpri ses:
an output part configured to emt eneréy to the vehicle-nmounted part;
and a vehicle |n§ﬁg %ﬁ81‘£8&$& DG part configured to receive
vehi cl e i nformat1on, s in ornatlon regardi ng the vehicle that
t he vehicl e-mounted device is nmounted on, 10t he vehi cl e-nount ed

devi ce conprises: a communi cation ci rcuit configured to conmuni cate
wi th the communication device; and an el ectric power conversion part
configured to convert the energy supplied fromthe conmunication
device to electric power and to supply the electric power to the
conmuni cation circuit, and the comunication circuit conprises: a
vehicle information storing part 15configured to store the vehicle
information in a non-volatile manner; and a vehicle information
transmtting part configured to transmt the vehicle information
stored by the vehicle information storing part to the conmmunication
devi ce. 2. The conmmuni cati on system according to Claim1, wherein
the vehicl e-mounted 20 device further conprises: a user interface
circuit configured to performinput-outputof information between a
user of the vehicle and the vehicl e-nounted device; and a power
supply part configured to receive electric power fromthe vehicle
that the vehicl e-nounted device is nounted on and to supply the

el ectric power to the user interface circuit and the comuni cation
circuit. 29



3. The communi cation systemaccording to Caim2, wherein t he
comuni cation circuit further conprises: a conmunication storing part
configured to store information indicating whether the comrunication
circuit communi cated with the conmmunication device or not in a
non-vol atil e manner; and a 5 conmuni ca8on recordi ng part configured
torewite the information stored by Lﬁﬁﬂ onmuni cation storing part
to information indicating that the c6 cation circuit conmuni cated
wi th the communication device in a case where the conmmuni cation
circuit conmunicated with the conmunication device, and t he
user interface circuit is configured to present predeterm ned

i nformati o to 14 commupisaion systameapprigingrasvehisle-matrdedevicomantsded 3 n
t he conmuni cation storing part indicates that the conmunication
circuit conehiclecat adomintunicatien dayinewnnigrédto cdawivorate with thihe

communi cati on system according to any one of Clains | to 3, wherein

t he confuniedtleamuaiedidevicd, whetedt conpri ses a parking space billing
apparatus configured to 15bill depending on a parking tine in a case

where the vehi cl @eémindnidatRardeeide séra ﬂ_&,@s@s an output pdtEcopdflced @ &RieeRrgy
billing apparatus conprises: a vehicle information obtaining part

confi gur edyd @ec QbiAkdubiRd peh eﬁﬂdea x‘eﬁlc&rlﬁﬁ%&{bnrrg&%ﬁg Pt dohegvelis| e
fromthe conmuni cati on device; ling part configured to

cal cul ate g..bik Ivlalﬂ&e?xffgﬂﬁttlog%lﬁ% 8'} nﬁétfég 9%1%&1 BRCEHIDE RE @ tine,

at whi ch the communi cati on devi ce o taln vehlcle I nformati on
fromthe ve | t d a clock tine, at which the
vehicl e |deg%181 %I%B%Bd%ﬂcg% (ﬁgfg%ﬁhfornatlon | eaves the parking

st ate, o perforg%a b| rocess to.the vehicle.identi

th
Jetnblg MR LRSS Skt °g§9§1“8+%a%°&%$°aﬁ et

vehicl |nfornat

4, wherein the vehicl unt ed .25devi ce furt ri ses a.detection
et Cont | GUPBHMHe HP IR CRT NN it G4 B e P Ry e
vehi cl e-nount ed device is nounted on, and the bi]ljng part of
the par ki n§onfpaeed tapmveﬁghea%%&yévméwfiﬁ%ﬁhﬁ F@fﬂ?‘éﬂlcﬁt@“@éF’GE?‘h?I%Ct‘El%e
billing anmount by assigning a clock tinme when the detection part

det ected t RewpiAnd i sHPPbfthe plectie ppwerdo thy commypitaiemeraiidand ock ti me of
the vehicle. 5 6. The conmunication systemaccording to any one of
Cainms 1 to 5, whecehmunkaiaeimewibconprisss: acichicleiinfofraztidnestoringmpprti ses:

15  configured to store the vehicle information in a non-volatile manner; and a vehicle
information transmitting part configured to transmit the vehicle information stored by the

vehicle information storing part to the communication device.

2. The communication system according to Claim 1, wherein the vehicle-mounted

20  device further comprises: a user interface circuit configured to perform input-outputof
information between a user of the vehicle and the vehicle-mounted device; and a power
supply part configured to receive electric power from the vehicle that the
vehicle-mounted device is mounted on and to supply the electric power to the user
interface circuit and the communication circuit.

25



a programstoring part configured to store a program checki ng whet her
or not there is a malfunction in the vehicle-nounted device; 10a
checking target processing part which is a target to be checked by
the program storing part; a program executing part configured
to execute the program stored in the p? gramstoring part in a case

where the gl ect rfﬁﬁ(&%ﬁﬁqiéaﬁoﬁ%@ﬂ &R B RISMEL Wik GiPOWer conver si on

11 .
part; and Ib5a check result transmtting part configured to transmit a

check result obt gfnedfuchie BLOIRAMEXSEILIDE RARInLiA RALLARLE
termnal. 7. Thé communrcation systeém according to any one ai s

1 to 6, wherein the output part. emts the eper toward a .
or edet er m RETEHFHIE e OB ARG At st T eI aioT Sibitvi ng part
receives the vehjcle ipformati on thrQugh an antenna with a
directi onaF?‘P?’uP’GatFiﬁfltgiW‘iaﬂalﬂ deviee Bhepde nﬁé*r"f’laé‘}ﬁ 1panner; andy o gy
to. 8. A communjcation nmethod using a conmnunication systemwth a
vehi cl e o Geeynigaiiandecoding pad carigared nrepirite Biadnfarmpyansiaredayiten
device configured to 25 communicate with the vehicl e-nounted devi ce,
t he net hod ceympnicationgtarisg pett épmigmatiosindicating thatdhe gunrminieptioneirgyt t o a
vehi cl e-nount ed device from an output part of the conmunication
devi ce; coneremuhicgted véth éhearogymsugapbn deliderio mchdeeviconte noro@hinionticeuwcae
to electric power with an electric power conversion part of the
vehi cl e- nouahmdnidsted etth tie @umplnycatib® device, and
the user interface circuit is configured to present predetermined information to
10 the user in a case where the information stored in the communication storing part

indicates that the communication circuit communicated with the communication device.

4, The communication system according to any one of Claims 1 to 3, wherein the
communication system further comprises a parking space billing apparatus configured to
15 bill depending on a parking time in a case where the vehicle is in a parked state,
the parking space billing apparatus comprises: a vehicle information obtaining
part configured to obtain the vehicle information regarding the vehicle from the
communication device; and a billing part configured to calculate a billing amount based
on a time difference between a time, at which the communication device obtained the
20  vehicle information from the vehicle-mounted device, and a clock time, at which the
vehicle identified by the vehicle information leaves the parking state, to perform a billing

process to the vehicle identified by the vehicle information.

5. The communication system according to Claim 4, wherein the vehicle-mounted

25  device further comprises a detection part configured to detect movement of the vehicle



5el ectric power to a conmunication circuit; transmtting
vehicle information with a vehicle information transmtting part from
a vehicle information storing part of the comrunication circuit to

t he conmuni cati on device, the vehicle infornmation being information
regarding the vehicle and stored by th& vehicle information storing
part in a pon-vol.atile er. and 10recej vi ng the vehicle

i nf or mat i oﬂiaF%a?laflﬁﬁ“%“ﬁgﬁ@s}??%ﬁén?ﬁn SFhPrd ehi ¢l e- mount ed devi ce
with a vehicle informtion receiving part. 9.A vehjcl eznounted device
configured to béﬂ%@mg&i“&# the Rﬁgﬂpg;?p@cgbfh1ng@ppma@%mﬂﬁ%g?c£to\ﬁp¥ﬁﬁ§
conmmuni cati on device, the vehicle-nounted device conprising: 15a
comuni cat fhsbilling emeynt by Assigingsacloek Waeirhen Ba defegtionpagt dgtected the

communi cati on device; and an el ectric power conversion part

conf i gur ed mogererrivéthe veleledy the pppkingeapdictasktinmeef theriebislecat i on devi ce
to electric power and to supply the electric power to the

communi gation circuit, wherein 20the comruni cation circuit conprises:
a vehicle information storing part configured to store vehicle
informatiop. i N allaRmntinddatibesysernacordinggo ushoed of Glaifoerirmat) wherkiaitieg
information regarding the vehicle that the vehicle-nounted device is

mount ed ongommdnidaticaltirehifurfhbOdof@ris@n transmtting part configured to
transmt the vehicle 25infornation stored in the vehicle infornmation

storing part to jhesaRIvHHGA BRIERY ©8tore a program checking whether or not
there is a malfunction in the vehicle-mounted device;
10 a checking target processing part which is a target to be checked by the program
storing part;

a program executing part configured to execute the program stored in the
program storing part in a case where the electric power is supplied by the electric power
conversion part; and

15 a check result transmitting part configured to transmit a check result obtained by

the program executing part to a portable terminal.

7. The communication system according to any one of Claims 1 to 6, wherein
the output part emits the energy toward a predetermined direction, and
20 the vehicle information receiving part receives the vehicle information through

an antenna with a directionality to the direction that the output part emits the energy to.

8. A communication method using a communication system with a
vehicle-mounted device mounted on a vehicle and a communication device configured to

25  communicate with the vehicle-mounted device, the method comprising the steps of:



10

15

20

25

31

outputting energy to a vehicle-mounted device from an output part of the
communication device;

converting the energy supplied from the communication device to electric power
with an electric power conversion part of the vehicle-mounted device to supply the
electric power to a communication circuit;

transmitting vehicle information with a vehicle information transmitting part
from a vehicle information storing part of the communication circuit to the
communication device, the vehicle information being information regarding the vehicle
and stored by the vehicle information storing part in a non-volatile manner; and

receiving the vehicle information regarding the vehicle from the

vehicle-mounted device with a vehicle information receiving part.

9. A vehicle-mounted device configured to be mounted on a vehicle and to
communicate with a communication device, the vehicle-mounted device comprising:

a communication circuit configured to communicate with the communication
device; and

an electric power conversion part configured to convert energy supplied from
the communication device to electric power and to supply the electric power to the
communication circuit, wherein

the communication circuit comprises: a vehicle information storing part
configured to store vehicle information in a non-volatile manner, the vehicle information
being information regarding the vehicle that the vehicle-mounted device is mounted on;
and

a vehicle information transmitting part configured to transmit the vehicle

information stored in the vehicle information storing part to the communication device.



