1 DESCRI PTI ON CHARGA NG SYSTEM CHARG NG METHOD, CONTROLLER AND PROGRAM
5TECHNI CAL FI ELD [ 0001] The present invention relates to a charging
system a charging nethod, a controller, and a programfor collecting
predetermned tolls fromowners of vehicles which have entered toll-charging
facilities for vehicles, such as toll roads and toll 10chargi ng areas.
Priority is clainmed on Japanese Patent Application No. 2009-047188, filed
February 27, 2009, the content of which is incorporated herein by reference,
BACKGROUND ART 15[ 0002] An BEXEECRBITERi ronic toll collection) systemis
known as a conventional charging systemfor toll-charging facilities. A
chargi ng device of the ETC systemincludes: a comunication unit that

communi cat es wi [Nz [ ' t vehicle; and a charging
uni t that perfo%ﬂéagmicﬂ%{%&%%@g@w%&@%%h&%w E%%@Gﬁ'hj devi ce
20install ed at an entrance of a toll road wites entrance information and
vehicle type information onto an ETC card via the in-vehicle device. Further,
the charging device installed at f he toll road obtains the entrance
infornationgand t he vehicle type |n1§§9%%?%%bof the ETC card via the
in-vehicle devigejnounted on the vehicle, calculates a usage fee based on the
obt ai ned entrance information and the vehicle type information, 25 and thereby

charges the usage feg phagevedibndeliGancnhets Havh A8l ehoi @i stered on the

controller, and a program for collecting predetermined tolls from owners of vehicles
which have entered toll-charging facilities for vehicles, such as toll roads and toll
10 charging areas.
Prierity is claimed on Japanese Patent Application No. 2009-047188, filed

February 27, 2009, the content of which is incorporated herein by reference,

BACKGROUND ART
15 [0002]
An ETC (electronic toll coliectién) system is known as & conventional charging
system for toll-charging facilities. A charping device of the ETC system includes: a
communication unit that communicates with an in-vehicle device mounted on a vehicle;
and a charging unit that performs a charging process. In addition, the charging device
20 installed at an entrance of a toll road writes entrance information and vehicle type
information onto an ETC card via the in-vehicle device. Further, the charging device
installed at an exit of the toll road obtains the entrance information and the vehicle type
information of the ETC card via the in-vehicle device mounted on the vehicle, caleulates
a usage fee based on the obtained entrance information and the vehicle type information,

25  and thereby charges the usage fee based on a usage-fee paying method registered on the



2 ETC card in advance. Mreover, in recent years, a charging nethod using a
GPS (gl obal positioning system) has been under consideration (see, for

exanpl e, Patent Document 1). The chargiBg nmethod using the GPS is able to
charge without installing a charging device at 5entrances and exits of

tol | - char gi BgCreaiinpdvages. C TATI ON LI ST Patent Document [0003] 10Pat ent
Docunent 1: Japanese Unexam ned Patent Application, First Publication No.

2004- 326263 DI SCIMSEREr,OFreFrE yeddy/BN RN gPratiridosngtadiRie(gbbiMmditioging he | nvent i on
15[ 0004] By the way, when a charging nmethod is changed at toll-charging

facilities fysem)hachean ghde comidemtion Geadortdremplor it DoaahenETC Shstemto a
charging nethod using the GPS, the follow ng problemarises. In other words, a

user is reqhafEal BtheXE EGP8 id me/@?vhlﬁﬂgemwt%temmmh@h@ dMdchat he ETC

systemto an in-vehicle device conpatible
5  entrances and exits of toll-charging facilities,

CITATION LIST

Patent Document
[0003]

10 Patent Document 1: Japanese Unexamined Patent Application, First Publication

No. 2004-326263

DISCLOSURE QOF THE INVENTION
Problems to be Solved by the Invention
15 [0004]

By the way, when a charging method is changed at toll-charging facilities from a
charging method using the conventional ETC system to a charging method using the GPS,
the following problem arises. In other words, a user is required to exchange an
in-vehicle device compatible with the ETC system to an in-vehicle device compatible

20  with the charging system using the GPS.

The present invention has been made in view of the above situations. An

object of the present invention is to provide a charging system, a charging method, a

controller, and a program, which use the GPS and devices of an existing ETC system,

25  Means for Solving the Problems



20 with the charging system using the GPS. The present invention has
been made in view of the above situations. An object of the present invention
is to provide a charging system a charging nethod, a controller, and a
program which use the (PS and devices of an existing ETC system 3 [0005]
A chargi ng E8%lem of the present invention includes: an in-vehicle device to
be nounted on a vehicle; and a controller to be connected with the in-vehicle
devi ce. The char ¢} dgrgiyssyempd teqressntdnehtioninagdes: aciasehishegissicetr ket i | i zati on
of a toll-charging 5facility by the vehicle. The in-vehicle device includes: a
wWriting uniinofuged o i tehivde; dad acontotierao be canierted withlthein-beisdeed devicechdhge
information. The controller includes: a passage determning unit that

det erm nes ﬂﬁﬁgﬁ@%@s&ﬂrﬁékﬁﬁnﬁa GRARGErRRs bdsalobytileheskifaglpaskdihonal
information of the vehicle against positional information stored in a

osi tional Epf: L 9t orq R L : Qe ; utes a

p na E@lﬁ'%b 9&?0‘1&. THAGn-VEHidle dé’vﬁe%élu&é&“%’ﬁﬁhxﬁw Yot whiidd d#t9 P

toll by che g "10 information on the passage rough the charge position
det erm ned 1 pLng: Wl . :agai-Ast i mation stored in
a toll inf o%%%?%ﬂﬁ)@? %‘r%?lﬁﬁld%&%cmdg'%gé&f%ﬂ;aartlggngﬂ%rcg}é@&sﬂg %lgfugél that notifies
the in-vehicle device of th Il conmputed t.he .toll c ti.ng.unit, and
per for s t heRSEARS AEPnoR R et RresmEe) DS TRBA § ST POgRoN HeCSPEEE ne

i nvention may, determ ne, whet her, .or not an | D of _.a previous]y communi cat ed

i n-vehi cl e pRs{osd wg]freﬁ@g o§ Higtveljele 425 sesigongl an@é&reﬁlmw%ﬁn l e device
every time communication is perforned with the in-vehicle device. [0007] The
control | er ipformagomateringrunit] sipl spinpatingpapithat eerapuesan talb by gheckivgber to 20

comuni cation every time conmunication is performed with the in-vehicle
devi ce, l@&ndinfdmmesbdyorctht pasedagn ¢hrbigh thocHargeuiotiiomfetérhenesldyitled pansager . [ 0008]

determining unit against toll information stored in a toll information storing unit; and a
charging processing unit that notifies the in-vehicle device of the toll computed by the
toll computing unit, and performs the charging process.

[0006]

15 The controller of the present invention may determine whether or not an ID of a
previously communicated in-vehicle device matches that of a presently communicated
in-vehicle device every time communication is performed with the in-vehicle device.
[0007]

The controller of the present invention may allocate a serial number to

20  communication every time communication is performed with the in-vehicle device, and

thereby determine the continuity of the serial number.
[0008]

A charging method of the present invention is a charging method using a
charging system including: an in-vehicle device to be mounted on a vehicle; and a

25 controller to be connected with the in-vehicle device, the charging system performing a



A charging nethod of the present invention is a charging nethod using a
charging systemincluding: an in-vehicle device to be nounted on a vehicle;
and a 25 controller to be connected wit# the in-vehicle device, the charging
system perform ng a 4 charging process_based on utilization of a '

tol | - char gi FRETEBEPIOFesy baspd phutilizatiencofa tolkbarging fagiligbyike vekiclencTlifdes t he

foll ow ng processes. A passage determning unit of the controller determ nes
passage t hr chaggingmethad 'gleluéwg@ fodlawing redrsedes.nA passdge idetahiningfupit whtheon of t he
vehi cl e agai nst positional information stored in a positional 5information

st oring uni tontrAlléraleterramappissiapg thamigh aahadszh eositiont byahbddngmeitionds a tol | by
checking informati on on the passage through the charge position determ ned by

t he passageif@hRiion o thdvehiild a 'm&ioﬁﬂliﬁoﬁﬁi@ﬁeﬁieh%a?&m&ﬁl inatoll
information storing unit. A charging processing unit of the controller

not i fi eSSthﬁLfr%rHraﬁ@rbétﬁlé@C vi R%l?éorﬁoggﬁggéﬁ!ﬁ'c %ﬁﬁmﬁl‘aﬂe&\sn&%s%%ﬂb onputi ng

unit, and perforns t argi ng pr The 1 n-vehicle evice wites data
onto a recogj ' : i i : control |l er of
t he present 8#?1@3&?‘? %ﬁ#%@%?@%ﬁ%ﬁ%ﬁgﬁ%’w@)ﬁg8ﬁ%%e§%@é§&?%&lg%0$nm€ehi cl e device
to be nounted on.a vehicle. The jn-vehicle devi.ce wites data onto,a recoding
e um bas eSS CHEIBINE HE AL 9 IPHBAOB LTSN £101] HEFBUG: S TgaBtage. 15
determ ning unit, that determ nes passage through a,charge position by checking
posi tional NRRYEREPrOSASHE "ﬂﬁéfg‘éﬁpféﬁ %@%ﬁﬁ%ﬁwmqmq%@cmqﬁ#@r%ti on stored in
a positional information storing unit; a toll conputing unit that conputes a
tol |l by cheedamied hyfths todcomputing unhicand pedomys thewhatgisty nroesss h g én-pekddle i on
determ ned by the passage determ ning unit against toll information stored in
a toll 10hf odevideivaitessdats dntga teooding aadiva bafkdohakicgdhage infoeesishng unit for

notifying the in-vehicle device of the toll conputed by the toll conputing
unit, and pgobgrns the charging process.

A controller of the present invention is a controller to be connected to an
in-vehicle device to be mounted on a vehicle. The in-vehicle device writes data onto a
recoding medium based on charge information. The controller includes; a passage
15 determining unit that determines passage through a charge position by checking
positional information of the vehicle against positional information stored in a positional
information storing unit; a toll computing unit that computes a toll by checking
information on the passage through the charge position determined by the passage
determining unit against toll information stored in a toll information storing unit; and a
20  charging processing unit for notifying the in-vehicle device of the toll computed by the
toll computing unit, and performs the charging process.
[0010]
A program of the present invention is a program causing a controller, the
controller being to be connected to an in-vehicle device that is to be mounted ona

25  vehicle, the in-vehicle device writing data onto a recoding medium based on charge



[ 0010] A program of the present invention is a program causing a
controller, the controller being to be connected to an in-vehicle device that
is to be nounted on a 25 vehicle, the if-vehicle device witing data onto a
recocl i ng nedi um,based on charge S informatjon, to qperate as: a passage

det er mi ni ngt tigth 40 oRsEAtR RS AESASS S HBBINEH i defcratess passpersiitougha by checki ng
positional information of the vehicle against positional information stored in
a posi ti onafhargefnosiien byeheskiog perifianal informatiag) af theoiebigle ageinstpositiongdt conputes a
toll by checking informati on on the passage through the charge position

5det er m nedinbymiatien persd appepcdittopal informmegion nictinagat; msé!ll tompuiing oot that i on stored in
a toll information storing unit; and a charging processing unit that notifies
the in-vehi ednguiRvit6lebPéhctligy infbrinatnpithe daddgettouioht ceegaptsitiog uni t, and
perfornms the charging process. Effects of the Invention 10[ 0011]

Accor di ng  gubdindat9 96 askidY Rikiing bilPaalint BllidbenBY kbRalia kNnect ed to the

controller, communi Cates wth t ntral systemvia the controller, and

charges a Qltlmal P08 w436/ p 8 ERIGH Rl (SRALCANA BN ST N0 L e

GPS can pay a ans of an® evi ce conp an ETC
system 15 %E Elltc)g%(p:ﬁlec? g)'(ggl to%coﬂ?:%til?gﬁr\i/i\{ Iﬁn%pér%%g lhe charging process.

Effects of the Invention
10 [0011]
According to the present invention, the in-vehicle device is connected to the
controller, communicates with the central system via the controller, and charges a toll.
Thereby, a user of a vehicle in a charging system using the GPS can pay a toll by means

of an in-vehicle device compatible with an ETC system.

15
BRIEF DESCRIPTION OF THE DRAWINGS
[0012]
FIG. 1 is a schematic block diagram illustrating a configuration of a charging
system according to one embodiment of the present invention.
20 FIG. 2 is a flowchart illustrating a process of monitoring connection of an

in-vehicle device with an external device,
FIG. 3 is a flowchart illustrating operations of a charging system at the time of a

charging process.

25 BEST MODE FOR CARRYING OUT THE INVENTION



FIG 1 is a schematic block diagramillustrating a configuration of a charging
system accordi ng to one enbodi nent of the present invention. 20FIG 2 is a
flowmchart illustrating a process of nonétoring connection of an in-vehicle
device with_an_external device. FIG 31s a flowhart illustrating

oper ati ons 13 char ging systemat the tinme of a charging process. 6 [0013]
Hereinafter, an enbodi nent of the present invention is explained in detail

wi th reference t daréieaitbr.apiemysdimenif the gresent invintomisiesplpined la detaglgvitm
illustrating a configuration of a charging 5 system according to one

enbodi ment wferédve ipthegmmtingsnvent i on. The chargi ng system i ncl udes: an

i n-vehicle device 100; an external device (controller) 200; a central system

(controller) 300;Fiandisa selaftatiy bidel HiggrathQQustrkiig: 4 fimfighratdofdahngmhgl00 is used
in an ETC system and has a function of charging a toll to an I'C card. The

ext er nal 5 deyjsGg, a?eg&ding t&&m%aﬁnéa@oﬁda@gﬂe&nmbéﬁio . e &ﬁrrgir%fe%gé‘tiexﬂ a serial

line and thé |ike. Thé external device 10 200 perforns w S communi cati on
with the ce . t 00, . &!i] [ $h(C o the gantry
devi ce 400 @%@ﬂ%s. ?1%?1\/\@!‘ ci%acfr%gc%_?lgo,%ﬁl@%t_@ @%gﬁ{&%&%&@g égg%gr% sgrgtgfnr oad- si de
device used, in t C system . and S conmuni ¢cat.i oy, f.uncti,on
Communi cat | GRSGIER SDheior Sl o 4037 EheigTPtiRk Bies Thogt RE S REIG of
i mgi ng vehicle |license plates. 15001 The external device 200
i ncludes: aSYeEAmard hag 4 fuiction olphargig 3 tﬁﬂ‘é@ﬂ 1§ Cérdcle\:fihééx"PWﬁ]cAW 28hisobt ai ni ng
unit 202; an in-vehicle device information storing unit 203; an in-vehicle
devi ce i nf ofarBedtesto denpaehinlg daviee 108042 a serigblineand tttliken T ext@od dedeechar ge
| ocation storing unit (positional information storing unit) 206; a charge
i nf or mat® on2@Qstformagireless cofitmohicationfwitintae cemraldystemr3OunThe) ceal sysierposi t i oni ng
processing unit 208; a

300 is connected to the gantry device 400 via a network and the like. The gantry device

400 is a road-side device used in the ETC system, and has a communication function of

communicating with the in-vehicle device 100 and an imaging function of imaging

vehicle license plates.

15 [0014]
The external device 200 includes: a connection unit 201; an in-vehicle device

information obtaining unit 202; an in-vehicle device information storing unit 203; an

in-vehicle device inforation comparing unit 204; a communication unit 205; a charae

location storing unit (positional information storing unit) 206; a charge information

20  storing unit (toll information storing unit) 207; a positioning processing unit 208; a

charge determining unit (passage determining unit) 209; a charging unit (toll computing

unit, charging processing unit) 210; and a display unit 211. The connection unit 201

petforms communication with the in-vehicle device 100 via a serial line and the like.

The in-vehicle device information obtaining unit 202 obtains information such as the ID

25  ofthe in-vehicle device, and the like, from the in-vehicle device 100 via the connection



charge determining unit (passage determning unit) 209; a charging unit (toll
conputing unit, charging processing unit) 210; and a display unit 211. The
connection unit 201 perforns comunicat?Von with the in-vehicle device 100 via
a serial line and the, |ike he i n-vehicl e device._inforpaiion Qbtaining unit
202 obt ai nsWikEYr ndff Brv eyice tfarmapon sgting wit 103.sAseri 1 WITE9Ee, and the
like, fromthe in-vehicle device 100 via the connection 7 unit 201. The
i n-vehi cl e oliginekby the orvekidedeviee drfpmaption pbtaipo® witdPds Thednivaltiele deiiton obt ai ned
by the in-vehicle device information obtaining unit 202. The in-vehicle device
i nf or mat i oninfamation eugnparing uF0204comparee the idfermatibo stostlibythesinorkdlegvich e
i n-vehicle device information storing unit 203 with the information obtained
by the i n-vpirflagotieminaunt 208 hathii infofmeitinaibdined by e indERicle Bgic€ ommuni cat i on
unit 205 perforns comuni cation with the central system 300 via an antenna and
the likes T : hi t qti it th Lon
i nfor mat? onﬁ%ﬁ@%&%@gsgg@go?o?% ?%Rﬁllg? lEaét%gﬁlgﬁtgzigélgégﬁg&gfﬁmgﬂ? %%olh char gi ng
facility. t - i fack L h:pdi [ Lity, such as an
"Bl s SV, PP d e MRE R e oBlohofng 110 2% T

expressway an arges a’'t o-users 0O

charge 10 inf. ion.storing unit 207 stqr.es. charge amount. i nformation which
“ndi cat es AU AIbRTSFEe bRl Rton G CE BFar By 3 T B oni ng
processi ng upit 208 obtains sitional infornmation, of a_vehicle by using the
GPS. The chatajellabrgnatniliy (ime. sl abging{wagy Mbiseleh TSRt SEhaSAani cl @ i o
present at a charging area, and determ nes whether or not a toll charge is
necessary. WS&W@%ﬁgﬁﬂhﬂmmmc{wbﬂw 4 1ol &y wansiobMehideses Jhe pharger 15 t he
chargi ng process in an internal nenory, and perfornms the chargi ng process on
t he i n- Vehi ofemdon terinkafit 2TAetorts sidrge/ammint infirhatidrsyhialy mdicatena oldrgecon. [ 0015]
In addition, the external device 200 is connected to the in-vehicle device
100, and pesh@imnist tié folllcBSBing TEEAI CPHei poRitivhibf plobesiag nhit 208 shitghem 300. The
clime 20 determining unit 209 checks positional information of a vehicle

agai nst the%&ti%gﬁnﬂoﬂﬁﬁfoh%a%}ﬁaé BRhdiRthe (PRedThél deRARBS WRRabd on storing
unit 206, ahd thereby determ nes passage through a charge position. Wen the

hicle h ! it , i i 0 check
veh of @ NosogaRad A0l IRIZG IR BRS Lallind 06, SHALEB IR0 checks
RARELNT, S s e L R e R e SR

15  the charging process in an internal memory, and performs the charging process on the

in-vehicle device 100. The display unit 211 displays information.
[0015]
In addition, the external device 200 is connected to the in-vehicle device 100,

and performs wireless communication with the central system 300. The charge

20  determining unit 209 checks positional information of a vehicle against the charge
location information stored in the charge location storing unit 206, and thereby
determines passage through a charge position. When the vehicle has passed through the
charge position, the charging unit 210 checks information on passage through the charge
position determined by the charge determining unit 209 against information on a charge

25  amount stored by the charge information storing unit, and thereby computes a toll.



8 Then, the charging unit 210 notifies the in-vehicle device 100 of the
conputed toll, and perforns the chargi ng process. The in-vehicle device 100
wites data onto an | C card based on th& charge information. Ther eby,
a user of the vehicle in a_charging syste si.n he GPS can y toll 5
using an i n¥@nihgckargiagngia2 e @-%ﬁ@ﬁ%@ﬁﬁéfﬁg@%@@ﬁ% [0016]
Next, operations of the charging system are expl ai ned. First, a process
of noni t or i PRIfOrMethe shareise Psesf  Theiniviehiglsiievice L ¢fewiitce datontpian IC e41é ext er nal
device 200 is explained. The external device 200 intermttently nonitors a 10
state of cobaseton tha chvirgchinfommation. vehi cl e device 100 in order to prevent nisuse,
such as repl acenent of the in-vehicle device 100, an identify-theft by
tanmpering, and alThefedy,ia@Beref tidaiRiclefh Gcha2ging syatehl ivaE GPR lchaisdyraabil ng a
process of nonitoring the connection of t%]e i n-vehicle device with an external
device. £ rgfing dng-vbiNcl¥@BViEd QniiaMbIS YithBh @LBRd PTG &ateapt @i ning unit 202 of the
external device 200 reads out the ID of the in-vehicle device fromthe

i n-vehicle @@y&-ce 100 via the connection unit 201 (Step S1). At this tine, the
comuni cati on Aunber is serially allocated to conmunication of the in-vehicle

device 100 with e, external .devi ce 200, Wien the jn-vehicle device
i nformati on obt ai hapgﬁtfqns%‘rgtegiaa(r%lpﬁgysf%arpquﬁmﬁﬁe i n-vehicle device, the

i n-vehicle device,informati gn 20 conpari ng uni} 204 determn whet her or not
the 1D of the i n%\‘;’é‘hf‘ ET°€3568\€F’8%“Q§@E SROANTIO0R Ry Mﬁgwﬁ%cfe@waiﬁﬁ’ @Qﬁi nf or mat i on
obtaining unit 202 matches the |D of the previousl 6/ communi cated in-vehicle
devi ce st oriBaextameldevicn 2QQkicsplaineby i The exiamel draice 3A0 intesmitiegtlymonitea (Step S2).
At this tine, when the external device 200 perfornms conmunication with the
i n-vehi Hl e dawpCeni@bof eiththedn{vehighe deviee] 00tih erdentovpediient reisuseysuck as nf or mat i on
storing 25unit 203 does not store any ID of the in-vehicle device. However, it
i's assuned feplatdment of2he in-vehicle device 100, an identify-theft by tampeting, and alteration of
data.
FIG. 2 is a flowchart illustrating a process of monitoring the connection of the
in~vehicle device with an external device.  First, the in-vehicle device information
15  obtaining unit 202 of the external device 200 reads out the ID of the in-vehicle device
from the in-vehicle device 100 via the connection unit 201 (Step S1). At this time, the
communication number is serially ellocated to communication of the in-vehicle device
100 with the external device 200, When the in-vehicle device information obtaining
unit 202 obtains the ID of the in-vehicle device, the in-vehicle device information
20 comparing unit 204 determines whether or not the ID of the in-vehicle device obtained
by the in-vehicle device information obtaining unit 202 matches the ID of the previously
communicated in-vehicle device stored in the in-vehicle device information storing unit
203 (Step 52). At this time, when the extermal device 200 performs communication

with the in-vehicle device 100 for the first time, the in-vehicle device information storing

25  unit 203 does not store any ID of the in-vehicle device, However, it is assumed in this



case that the ID of the in-vehicle device is matched. [0017] When t he

i n-vehicle device information obtaining unit 202 determnes that the ID of the
i n-vehicle device obtained by the in- vefii cl e device information obtaining unit
5 202 matches the_ I D of the in hi,cl.e deV|ce stored in the in-vehicle device
|nfornatlon°%¥§¥4ﬁ§IQ#?#“?@BaF@EE?“@QS“WE B$d. the in-vehicle device information
conmparing unit 204 determ nes whether or not the conmunication number (seri al
nunber) al | B®afled to the conmunication with the in-vehicle device 100 is a

val ue obtai ned by adding 1 to the comunicati on nunber stored in the

i n-vehi cl e devi céWhaf the imatahiie detvize informatiot oR6IBiIngSNE 202 Get&rB)inesitint dteher wor ds,
the continuity of the comrunication nunber is determned. At this tine, when

t he ext er naiD gpHE Gevehiile Qi @bfthee BYtHeHh-OEHitle Hevibd ibfoihgidnbbiihehet devi ce 100
for the first time, the in-vehicle device information storing unit 203 does

not storg any, SoEREdMhC®S 1R RUWERET: deH@é"ﬁMx“éHmﬂh& fd %h?ﬁé&’éﬁ@ mfenﬁatﬂnﬁ case that

the communi cati on nunber is 1n serial order. When t he

- veni cl e deyl o HspRLh: ggadsag Hddighd &&Ece%ﬁf}m%w%&ma@gtzo& he

conmuni cati on e e communi cation W vehi cl e devi ce

100 is a valye gbtain t he cat. tored in the
i n-vehi cl e HETEYS P‘ﬁ’F@‘FFﬂ{Tﬁog ’E ﬂwﬁlnym%gw @nﬁlfg’ﬁg%et i n-vehicle
device informatiqn 20 nparin 4 determ nes that the connection of the
i n-vehi cl e BREYPRECAIOD tﬂFF 1!’-?1’61%&1?{‘]3‘61’%%1? 00da¢ velwe dganebiding 1 fodtep s4). When
the in-vehicle device information conparing unit 204 determines that the
connect i on efmmidcation pembe|storalbnithednvelgelnidetica inforostiarsteaingdwiti2e (3a0 i s

normal , the in-vehicle device infornmation obtaining unit 202 registers, to the
i n-vehi th e 88vi freotherfvanrdsa the@ontituity infithe vommuRiodiontninmbeds détetntived. nAtehi cl e 25
devi ce and the comruni cati on nunber which are received fromthe in-vehicle

device in ik the heh the Skemalevice Q0@ Pertdifis hmivehitalon vi@uhed-vebichy mat i on
obtaining unit 202 registers the information to the in-vehicle device

i nf or mat i ongRARNiNGr4iY firs@iiis, tHid8-vERUEUBAS BfdimBdor SorPlz®Rit 303 WOSHSt
communi cation with the in-vehicle device 100 is nmonitored conti nuously.
5[ 0019]

store any communication number. However, it is assumed in this case that the
communication number is in serial order.
15 [0018]
When the in-vehicle device information comparing unit 204 determines that the
communication number allocated to the communication with the in-vehicle device 100 is
a value obtained by adding 1 to the communication number stored in the in-vehicle
device information storing unit 203 (Step 83 YES), the in-vehicle device information
20  comparing unit 204 determines that the connection of the in-vehicle device 100 with the
external device 200 is normal (Step 54). When the in-vehicle device information
comparing unit 204 determines that the connection of the in-vehicle device 100 with the
external device 200 is normal, the in-vehicle device information obtaining unit 202
registers, to the in-vehicle device information storing unit 203, the ID of the in-vehicle

25  device and the communication number which are received from the in-vehicle device in



On the other hand, when the in-vehicle device information obtaining unit 202
determnes in Step 52 that the ID of the in-vehicle device obtained by the

i n-vehicle device information obtainindgQunit 202 does not nmatch the ID of the
i n-vehi cl e device stored_in the in-vehicle %evi ce information storing unit 203
(Step 52: NOEFP SoLStinen- t Neenohe invgldrle dpucciginrpationitérinme Poh2Eargaeisng unit 204
determnes in Step S3 that the communi cation nunber allocated to the

conmuni cat | &8 ivpriatiohé the inreshicld devigeviformnation stogngunit 203y Gl geutiobretimed by addi ng
1 to the conmunication nunber stored in the in-vehicle device information
storing uni to R2E8% Y Bhep c@Rmudicition whith theinwehickel devide V0 (Cie manftoredat | on

determ nation unit 202 determ nes that the connection of the in-vehicle device
100 with 15¢digneadser nal device 200 is abnormal (Step S6). Ther eby, the
external device 200 detects m suse resulting fromtanpering with the
in-vehicte ﬁ)gyg]ce 100. [0020] Next, operations of the charging
process usi hg t'he charging system are 20expl ai ned. Bef ore execution of

per 1 or e conmani SHLTBRESS PRE T i B Oleec ity b b a0 70 P OO0

recerves, fromthe
tral 300 h ti i. nf or mat | i.ndi.cati h i
or e ol i) ol i SEF 57 PRl 88 1P BF etk ST F MRt R el cat g e

charge anount, 25 Then, the, comyynication unjt 5 registers the charge
| ocation i n‘i%’iqupﬁ’llﬁt@ﬁ&}’@wg‘E’-lti’@héPféjémh%ﬁﬁihfheﬁg?foﬂhﬁdﬁvéﬂdfc‘a‘e‘flPF‘e char ge
location storing unit 206 and the charge information storing unit 207,
respecti vel storedigy the in-yebicdndevige infatsintion starieg vnitd(3dBtep §21 NObonwherothe f or  uni quel y
cal culating a charge anount based on a travel distance and a travel tine
i nsi de ihe imhahglenyviee edormBafiOD@&)paring unit 204 deterBines incbtég Sdnbhtathe i | | ustrati ng
operations of the charging systemat the charging process.

communication number allocated to the communication with the in-vehicle device 100 is

=

not a value obtained by adding 1 to the communication number stored in the in-vehicle

device information storing unit 203 (Step 83: NO), the in-vehicle device information

determination unit 202 determines that the connection of the in-vehicle device 100 with
15  the external device 200 is abnormal (Step 86).

Thereby, the external device 200 detects misuse resulting from tampering with

the in-vehicle deviee 100.
[0020]
Next, operations of the charging process using the charging system are
20 explained.

Before execution of the charging process, the commmunication unit 205 of the
extetnal device 200 performs communication with the central system 300 and receives,
from the central system 300, the charge location information indicating a charging area of
a toli~charging facility and the charge amount information indicating a charge amount,

25  Then, the communication unit 205 registers the charge location information and the



First, while a vehicle is traveling, the charging unit 210 of the external

devi ce 200 determ nes whether or not information to be used for the charging
process is stored 10 in an internal nmenidry (Step S11). Here, the infornmation
to be used for the charging process includes,, for,  exanple, a tine of stay

i nsi de a cheiggefgroaRRtorgationgdg die chpge &t@n%tmna@nttﬁgﬁemiéﬁgpwem ea, or the
l'ike. Wien the vehicle enters the charging area, these information pieces are
regi stered ormaperogersng unit07 sespectbelye x plers, the¢hirag emount d@rpiatiasipghen t he
charging unit 210 determ nes that the information necessary for charge is not
stored in tindormatier foaniqesiy calculBing g cBarge ahi@nt béded ope stdl distange gwlacessi ng uni t
208 specifies a position of a vehicle based on a GPS signal transmtted froma

GPS sat el | i {rgvebfifle tsidelihecdharofipe@sh, si gnal obtained fromthe vehicle (Step S12).
At this tine, when the vehicle is present at a position where the vehicle can

communi cat ejgppfjh the 20 gantry device 400, the positioning processing unit 208
may perform co nication with the gantry device 400 via the comruni cation

'he.gantry devi od Koo " e PRENEEHEEobefuik O e PR BB 4T 07 1 Pe s

[ 0023] 25When_the 1_ﬁositi oni ng processing unit 208 specifies the position of
t he vehi cl eM&&4E R ‘ées'f‘:harge determ ning unit 209 checks the position of the

vehi cl e specified.b e pQsitioning processing upjt ai nst the charge

| ocation i nf orm%l%ﬁwilﬁﬁﬁéau?lﬁlsttﬁée aﬁhséhﬂr%&w%gi%quﬁﬁ S¥EEA i98Vis6, and
determ nes whether or not the vehicle is present inside a charging area (Step
513). 5[ 0024)0 determines whesherton gotdniarmyationde be wied ferghashiarsimygosss issivrades t hat t he
vehicle is not present inside the charging area (Step 513: NO, the process

returnsl@ o Bteepnttrhdl mémare (StbeSilehi Here, ths infrremtort todwetuseédder theehariiag gi ng area. On
t he ot her hand, when the charge determ ning unit 209 determ nes that the 10

vehicle is progdseipcluties, Grakgnlg adin@eolGhly dpidebThartEpareayirgfe] tiddheat es that the

vehi cl e has entered the charging area fromoutside the charging area, the

Cravel i St o T or mat i on
pieces (inf ﬁdﬁﬁﬁ&fhl&'&?%%g‘i‘&&gd f})o 4 plrogﬁs GGl Bt%xplained later.
[0022]

15 When the charging unit 210 determines that the information necessary for
charge is not stored in the internal memory (Step 811: NO), the positioning processing
unit 208 specifies a position of a vehicle based on a GPS signal transmitted from a GPS
satellite and a vehicle speed signal obtained from the vehicle (Step 812). At this time,
when the vehicle is present at a position where the vehicle can communicate with the

20  gantry device 400, the positioning processing unit 208 may perform communication with
the gantry device 400 via the communication unit 205 or the in-vehicle device 100 to
obtain positional information from the gantry device 400, and thereby correct a position
specified by the GPS.

[0023]

25 When the positioning processing unit 208 specifies the position of the vehicle,



process) in the internal nenory (Step S14). \Wen the charging unit 210 stores
the 15infornmation pieces to be used for the chargi ng process, the process
returns to Step S11. At this tine, thel@isplay unit 211 displays information

indicating that the vehicle h ntered the charging areg. ,[ 0025] Wen the
char gi ng untbgc @&?@W&%tﬁ%"SFQS.‘éﬂGIH"Slfl%PP‘Sﬁ@Wa‘FWﬁ‘%@ﬂgﬁ%?o necessary for
charge is stored in the internal nenory qu%t ep S 11: YES), the positioning
processi ng PesitionirgPrensesingundsseing throhatee dnvatbdn infeemetéan stared indhachates a GPS
signal transmtted froma GPS satellite and a vehicle speed signal obtained
fromthe vehliation s(oBne pniB1%), andMet¢rinires thetber avmehthe hehisle viprésentiissigraesent at a
position where the vehicle can communicate with the gantry device 400, the
posi tioni ngcmgi@geasd@gaptmm, 208 may 25 communicate with the gantry device 400
via the conmuni cation unit 205 or the 13 in-vehicle device 100 to obtain the
posi tional fopbprmation fromthe gantry device 400, and thereby correct the
position specified by the UPS. [0026) Wen the positioning processing unit 208
specifies the posjAl Cl e char, I 10: 0 .t 209
checks the posi tméno e%“eée\l}@ﬁ}ﬁg{ﬂ'ﬁs@g%ﬁ? ?@%“%@%‘ﬁ%”%ﬁ%n c{%ﬁuﬁ rf%gﬂc}cessi ng
unit agai nst the charge |ocati Jnfolmation stor Lh.}-he charge. | ocation
storing uni \ns‘éﬁgl,e °E?fal%ﬁﬁw§€’§‘zp 8&% B ETQRFA s&%tmﬁf&we@l&&%&ck is present

i nside the charging ﬁr eaE\FéSt ep S16). [0027] 10When the charge determ ning unit
209 det er i @S PisidR dhe RBRBINESSES pr esent

On the other hand, when the charge determining unit 209 determines that the

10 vehicle is inside the charging atea (Step S13: YES), which indicates that the vehicle has
entered the charging area from outside the charging area, the charging unit 210 calculates
a time of stay inside the charging area and a travel distance inside the charging area, and
thereby stores these information pieces (information pieces used for the charging
process) in the intemal memory (Step §14). When the charging unit 210 stores the

15  information pieces to be used for the charging process, the process returns to Step S11.
At this time, the display unit 211 displays information indicating that the vehicle has
entered the charging area.
[0025]

When the charging unit 210 determines in step 811 that the information

20  necessary for charge is stored in the internal memory (Step 811: YES), the positioning
processing unit 208 specifies the position of the vehicle based on a GPS signal
transmitted from a GPS satellite and a vehicle speed signal obtained from the vehicle
(Step S15). At this time, when the vehicle is present at a position where the vehicle can
comununicate with the gantry device 400, the positioning processing unit 208 may

25  communicate with the gantry device 400 via the communication unit 205 or the



inside the charging area (Step S16: YES), which indicates that the vehicle is
present inside the charging area, the charging unit 210 cal culates a tinme of
stay inside the charging area and the tl3avel distance inside the charging
area, overwites the, calculated infqrmtjqn pi,eces gn the information pieces
stored in tHe o8 100 ,mﬁmomwis@&%wbg@gthere@n%ﬂw%)@d i nf or mati on
pieces (Step S17). Wien the charging unit 210 stores the information pieces to
be used f orandiberehiagogiepighppasiwaspecifind bytler©BS returns to Step Si 1. At this
time, the display unit 211 displays a charge amount at that tinme. [0028] On

t he ot her hE@d6] when the charge determning unit 209 determines in step 517 20
that no vehicle is present inside the charging area (Step 516: NO, which

i ndi cates that th¥hasehe sdsitidnig peadessdth nit@8 heifleh tePordoRbPile vithde,ext er nal
devi ce 200 perfornms the charging process on the in-vehicle device 100. Upon

the chargi nﬂne@ﬁﬁﬁ@@e‘iemﬁrﬁn% SnidRfoehEike el gﬁ/ﬁi_ﬁ&ﬁ‘@fﬂué’{mlﬁkﬂés Biged By Mghi cl e device
i nformation conparing uni h

204 has determ ned by the aforenentioned processes

fromStep § 1N t o i n- i cl .ce 100 is
normal (St ?%OSE%&@ %%%ggf%&gjaﬁﬁﬂﬁ% %@ﬁ@%é@n‘%’gﬁ %‘?%%@%H @r@%&% i n-vehicle
device info tiopn.co I it,2 has determ ned._.that. .connection with the
e vehi ol o 501opatrG8 TRE 24k fRedeef deerdities SR CatRE et RBhgE ReeRt 210
calculates a ,(éhglrgﬁ anount gasgf on the information used for the 5 charging
process whi Bfds Sechyping areg (PRS{ %t er nal menory, and the charge amount
information stored in the charge information storing unit 207 (Step S19). For
exanpl e, whB¥f2flhe charge information stored in the charge information storing
unit is expressed as a function of calculating a charge anount where a tine of
stay inkd de the dWanghnchasgealateemioling unit 202 Hetetirsneanioe thenshidle i presembar gi ng ar ea
are used as variables, the charge anount 10can be cal cul ated by substituting
the time ofinsil@she @Rdteinh arek (SteeR 161 YSISANGACH indicites thitiBd vebitle is present

inside the charging area, the charging unit 210 calculates a time of stay inside the
charging area and the travel distance inside the charging area, overwrites the calculated
information pieces on the information pieces stored in the internal memory, and thereby
15 stores the calculated information pieces (Step §17). 'When the charging unit 210 stores
the information pieces to be used for the charging process, the process returns to Step
S11, At this time, the display unit 211 displays a charge amount at that time,
[0028]
On the other hand, when the charge determining unit 209 determines in step 517
20  that no vehicle is present inside the charging area (Step 816: NO), which indicates that
the vehicle has exited from the charging area, the external device 200 performs the
charging process on the in-vehicle device 100, Upon the charging process, it is
determined whether or not the in-vehicle device information comparing unit 204 has
determined by the aforementioned processes from Step 31 to Step 86 that connection

25  with the in-vehicle device 100 is normal (Step S18).



The charging unit 210 cal cul ates the charge anount, and then notifies the

i n-vehicle device 100 of a charge order via the connection unit 201 (Step
520). At this tine, the display unit 2114 displays information indicating that
the vehicle &%é exited fromthe charging area, and the cal cul ated charge
anount . 15[(5 i On the other hand, when it is determned in step S18 that the
i n-vehicle device_informati on conparing unit 204 has determ ned that
connection with tWen{isdareined gy thedn-Yeicle devigsripiopnationSompassmitOf, t he

i n-vehicle device informati on conparing unit 204 notifies the central system
300 of an i fnps drperminst dlray eonnecticnhethctbermavihidt devive A0 s ROMAQStep SIRPYEDL) . Here,
notification of the inproper charge includes information such as the tine at
whi ch the i nhewdhigiigamnttevd esdeilinttod satde@mo0srHagdd oagheinfdrmaieh whed & fiienes
connection with the in-vehicle 100 to be an abnormal connection, content of

tanpering Ofchérﬁﬁﬁgbfb'ct@mlﬁdhﬁs %&H%m&%ﬁemmm@aﬁd&%dﬁﬁ%&ge ¥@higk! e device 100,
the 1D of the éxternal device 200, and the Iike. 25[003I] 15 Next ,

operations gsiofl UBKAIN G RSEEMIRETd ATEXLAD0R sieYIse FALage! ves

notification of I nproper chargé are expl al ned. nal device
200 notifies, the central. system 300 of .the . oproper. charge, the central system
300 obt ai ns "R By hrer BrreBbT po Rt eherlsnPRO IR B hER s SRR ¢ nunber
dat abase and _t he I%e i.ch stores the\,d"D of, the in:vehi Cerg device or the ID
of the extePiHIclgROf @LIaHNE 3 SAEFARWAL WRarh? fis of SAY Bside AinBRRINEEHEN obt ai ni ng
the vehicle nunber of the inproper vehicle, the central system 300 notifies
the gantry @eds tevehdigtane inside the phacging Homtre psedan apriablrsaihe Firgeetamovakhi cl e nunber
of the inproper vehicle, and if a vehicle having a vehicle license plate with
t he obt aDnedanvtshiatculatadlnyisebstinging Chei tiveegefdtay ynd theitrawe) idistanbeinchs functicnhe gantry
device 400 registers the vehicle as the inproper vehicle. A process of

extracting the veTheahergthgring 216 caenlitbethy e #ndubt; enblePhd@ifes han be real i zed
by, for exanple, extracting fromeach frame of image infornmation,

in-vehicle device 100 of a charge order via the connection unit 201 (Step $20). At this

time, the display unit 211 displays information indicating that the vehicle has exited from
the charging area, and the calculated charge amount.
15 [0030]

On the other hand, when it is determined in step 818 that the in-vehicle device
information comparing unit 204 has determined that connection with the in-vehicle
device 100 is abnormal (Step $18: NO), the in-vehicle device information comparing unit
204 notifies the central system 300 of an improper charge via the communication unit

20 205 (Step 821). Here, notification of the improper charge includes information such as
the time at which the in-vehicle device information comparing unit 204 determines
connection with the in-vehicle 100 to be an abnormal connection, content of tampering of
the in-vehicle device 100, the ID of the in-vehicle device 100, the ID of the external
device 200, and the like.

25  [0031]



character string information using OCR (optical character recognition)

technol ogy. Thereby, based on information inmaged by the gantry device 400, a
busi ness 15 operator of a toll-chargingSfacility can, for exanple, send a
summons to an o r of the |gﬁ{%8er vehicl e t%232] _ Aﬁ expl ai ned above,
according to the SBFFAIERS Heing Sriem whia e extemaldrvics 2 Q)E?‘:E‘ES‘?Fpatl ble with
an ETC systemis connected to the external device 200, and thereby 20 can be
conpati bl e wWtifisaioveofdmprogenthargy seenplaiseg the GPS. Thereby, a user can utilize
t he charging systemusing the OPS wi thout replacing the in-vehicle device
conpati bl e with tWherBhCedsraslaleving 200 rmrifienthe edite] syswmildef deripatopkd e with t he
charging systemusing the GPS. [0033] 25Additionally, according to the present
enbodi nent , cHahe, tba&giahgyseys3(@mbtaigshd Rdicldhfmbgaat an)m@fpeceht@idmacor rect the
positional information of the external device 200 and to detect an inproper

vehi cl e. 5 Theshed Of@nber BASSESRR thé Bkd WRCIORBeE ihe‘!E\b'ffh% 16—9611161& dén& e system wi I |
not be wasteful for a business operator of a toll-charging facility. Thus, the

gantry devi ?fgéﬁ?e IQ{%wh pre$dc}é%1¥w&{ﬁ% ficHubnb *:Pt L Sn%'tﬁ{nﬂieg | nSySt em usi ng

the d3S. 5 erred enbodi nents o presen vention have
been explaln above resent. .i.nventi dto t e.above

enbod ment sV AL BHE 53#?* £ S Bt @ﬂ %ﬂﬁ@kﬁgs@@?@& o ik deRn I e
configurati m s r.epl ot .her i fi.cations w

Goparting. 1 HOHAtEhR Bl GumibRr  AERBrADEUHES 1ih YUHTF GHRBeFIE T Lmproper Vehibie,

and if a vehicle having a vehicle license plate with the obtained-vehicle number is

10  imaged by an imaging function, the gantry device 400 registers the vehicle as the
improper vehicle. A process of extracting the vehicle number from the vehicle license
plate can be realized by, for example, extracting from each frame of image information,
character siring information using QCR (optical character recognition) technology.

Thereby, based on information imaged by the gantry device 400, a business

15  operator of a toll-charging facility can, for example, send a summons to an owner of the

improper vehicle.
[0032]

As explained above, according to the present embodiment, the in-vehicle device
100 compatible with an ETC system is connected to the external device 200, and thereby

20 can be compatible with the charging system using the GPS. Thereby, a user can utilize
the charging system using the GPS without replacing the in-vehicle device compatible
with the ETC system with an in-vehicle device compatible with the charging system
using the GPS,

[0033]

25 Additionally, according to the present embodiment, the charging system uses the



10 present invention is not limted to the above description, but may be
limted only by the scope of the attached cl ai ns. For exanpl e, although
a case where the in-vehicle device 100 s connected to the external device 200

by using cabl es such a seri,al l.i.ne,has been | ain i.n e present
onbodt ment e GYESARTotaGE LR an B SRR P R o B S . ¢ ne

15i n-vehi cl e device 100 be wirelessly connected to the external device 200
by utilizi ngetﬁstw NGRS VPiHler | BIRTGpTe RESSITEN) S e B Prieedan thRBICi n an ETC
system [0035J Although a case where the charge determ ning unit 209 of the
ext er nal dewswwﬂmoag@ watiefaer phsineeyopsratarof a tpllenradnefatilitypr Ekesthei nsi de a
chargi ng area has been 20 explained in the present enbodi nent, the present

i nventi on i gantrytdevicenQlemin bi effertively Bead asxeiiit the chirging eyshanniidieg the GPBNi t 205 may
transmt the positional information specified by the positioning processing
unit 2085t o[(OB4] central system 300 to determ ne whether or not a vehicle is
present inside a charging area by using functions of the central system 300.

25[0036] 17 Althbigh BEREEIBRLIDAGHS SPthERBRNt ﬁl@éﬂti%ﬁh%%oqeiexf'é‘é&iﬁ?eﬁ a conput er

system Additionally, operations of each of the aforenmentioned processing

st , ‘dperations of each or e i
modi um Thi S0br e nser Py BRI, LT o GRMMAES " ARERRREy ront | onad

i ok, magharon el SRR S BB e U BARelie e BT OB e Bor y. and t he
commun cat | R A R HODGBEREh S8 G EODY Hore Bt BToREBe Bng  he
di stributed program can execute the program [0037]
present invention is not limited to the above description, but may be limited only by the
scope of the attached claims.
For example, although a case where the in-vehicle dévice 100 is connected to
the external device 200 by using cables such as a serial line has been explained in the
present embodiment, the present invention is not limited thereto. For example, the
15  in-vehicle device 100 may be wirelessly connected to the external device 200 by utilizing
a wireless function of the in-vehicle device 100 used in an ETC systern.
[0035]
Although a case where the charge determining unit 209 of the external device
200 determines whether or not a vehicle is present inside a charging area has been
20  explained in the present embodiment, the present invention is not limited thereto. For
example, the communication unit 205 may transmit the positional information specified
by the positioning processing unit 208 to the central system 300 to determine whether or
not 4 vehicle is present inside a charging area by using functions of the central system

300.

25  [0036]



10Furt her, the above program may be a programfor realizing some of the
af orenenti oned functions. Mreover, the program may be a program which can
realize the aforenentioned functions in’combination with a program whi ch has

been already stored i.h _a co ter st.e that,is, a difference file

(di fference pr ogrwo%?“ﬁ%%ﬂﬁﬁﬁﬁ%ﬁ@wfwF%@gir syStér The present
invention relates.to a ghargin steminc|luding: an in-vehicle device to be
mount ed on ACGERHAEPERHGNS AL Cam O S EPToRETiSaeL BRERSEPS B ISGTE HeTeR AL Pehi ol o
device. The charging systemperforns a charging process based on utilization
of a 20 t ol Po&tEY g iR acrmpeipr-isydapleecipating mediumh e This pragrre isceafdvitbe i ncl udes
a witing unit for witing data onto a recordi ng nedi um based on charge

i nf or mat i oncormiphéer ¢oererwe therfireméntidest pracepa s Thgs thbatomprientaadablni t  t hat

determ nes passage through a charge position by checking positional

i nf or mat§ onreodrdingeneditind kRdagahasktid diklo e maizhas-opfial &€k, iAD-RAOPOSI ti onal
information storing unit; a toll conputing unit that conputes a toll by

checki ng 25pVDLROVE kis@icOMubREmBASSASR thiRL IR IEhaHfd IR oRREle | ON det er mi ned
by the passage 18 determning unit against toll information stored in a toll

informatio i TR i e I i ifies the

i n-vehi cl en}gfgén ceﬂg‘%{qﬁgg?@%&%ﬁﬁg&ggﬁoﬂgﬁﬁp F}%ccg%hﬁ %’Sﬂiﬁtﬁ% , and
performs the r.qi ng. pr.oc dj to the chargi ng system of the
present i nv@ﬁfp{ﬁ%ﬁ?&gﬁﬂ@éﬁe cg?tigut%}:ﬁogqagx é%'ﬁ%gercg{egﬁeaﬁrﬁgﬁ'& systemusing the GPS is
able to pay @& Il using an in-vehicle device conpatible wwth an ETC system
DESCRI PTI ONUB¥/IREFERENCE NUMERAL S [ 0039] 10100: In-vehicle device

10 Further, the above program may be a program for realizing some of the
aforementioned functions. Moreover, the program may be a program which can realize
the aforementioned functions in combination with a program which has been already

stored in a computer system, that is, a difference file (difference program).

15 INDUSTRIAL APPLICABILITY
[0038]

The present invention relates to a charging system including: an in-vehicle
device to be mounted on a vehicle; and a controller to be connected to the in-vehicle
device. The charging system performs a charging process based on utilization of a

20 toll-charging facility by the vehicle., The in-vehicle device includes a writing unit for
writing data onto a recording medium based on charge information. The controller
includes: a passage determining unit that determines passage through a charge position
by checking positional information of the vehicle against information stored in a
positional information storing unit; a toll computing unit that computes a toll by checking

25  information on the passage through the charge position determined by the passage



200: External device (controller) 201: Connection unit 202: In-vehicle device
i nformati on obtaining unit 203: In-vehicle device information storing unit
15204: I n-vehicle device information cdfparing unit 205: Conmunication unit

206: Charge,l.ocat.ion .stori uni t 207: ar i.nfornmation storing unit 208:
Posi t ot naoBroRLLE HEAGiETS i3bnaed spd B PusHoRr B RReE WB5 68 enar gi ng uni «
211: Displ aa/ unit 300:, Central system 400; Gantry _device 19 CLAI M
harging processing unit that notifies the in-vehicle device of the toll computed by the
toll computing unit, and performs the charging process.
According to the charging systetn of the present invention, a user of a vehicle in

5  acharging system using the GPS is able to pay a toll using an in-vehicle device

compatible with an ETC system.

DESCRIPTION OF REFERENCE NUMERALS
[0039]
10 100: In-vehicle device
200: External device (controller)
201: Connection unit
202: In-vehicle device information obtaining unit
203: In-vehicle device information storing unit
15 204: In~vehicle device information comparing unit
205: Communication unit
206; Charge location storing wunit
207: Charge infortnation storing unit
208: Positioning processing unit
20 209: Charge determining unit
210: Charging unit
211; Display unit
300: Central system

400: Gantry device



1. A charging systemconprising: an in-vehicle device to be nmounted on a
vehicle; and 5a controller to be connected to the in-vehicle device, t he
chargi ng system performing a chargi ng pfocess based on utilization of a
toll-charging facility by the vehicl ecmei n the in-vehicle device
conprises: a witing unit that wites onto a recordi ng nedi um based on
charge 10 information, and the controller conprises: a passage
determ ning unit that determ nes passage through a charge position by checking
positional information of the vehicle against positional information stored in
a positional: i nf ok AeREIBRHSYSIEY GOMPrisimEt ; 15a tol | conputing unit that conputes a
toll by checking information on the passage through the charge position

det ermi ned by t heinpaseldcje delateetn e mionpted on & vetgele;estl tol | i nformation stored in
atoll information storing unit; and a charging processing unit
that notffies the: dontrdltdhitcherotifactedao of it-RehidloHéviepnput ed by the toll conputing
unit, and perforns the charging process. 20 , The chargi ng system accordi ng

2
to claim1, wherahdy fm;ﬁf_&@Ka?éiﬂfgrﬁm%ﬁ%ﬁgﬁgﬁil%ﬁoﬁ&d D of a

. . pe j
currently comuni cated in-vehicle device matches an | a presently

communi cat e%ﬂi—/@?gﬁﬁjfﬁéiﬁty%?\fﬁe%hﬁ}é?ry time communication is perforned with the

i n-vehicle de

wherein the in-vehicle device comprises:

a writing unit that writes data onto a recordiné medium based on charge

10  information, and

the controller comprises:

a passage determining unit that determines passage through a charge
position by checking positional information of the vehicle against positional information
stored in a positional information storing unit;

15 a toll computing unit that computes a toll by checking information on
the passage through the charge position determined by the passage determining unit
against toll information stored in a toll information storing unit; and

a charging processing unit that notifies the in-vehicle device of the toll
computed by the toll computing unit, and performs the charging process.

20

- 2, The charging system according to claim 1, wherein the controller determines
whether or not an ID of a currently communicated in-vehicle device matches an ID of a
presently communicated in-vehicle device every time communication is performed with
the in-vehicle device.

25



20 3. The charging systemaccording to claim1 or 2, wherein every tine
comuni cation is perforned with the in- vehl cle deV| ce, the controller
all ocates a serial nunber to the commuri®ation, and determnes the continuity

of the serial nu 4. A.ch nme ing a chargi ng system

conpri si ng: gan i ﬁ%&ﬁ?@l“& Sﬁséwg%cgf‘%‘%otg t‘?brﬂ(rj’lt"ég %ﬁ“%%ns‘éwg{“s and a controll er
to be connected t,o the in-vehjc] e device, the chargl n stem perform ng a
char gi ng pr BUBRENIELIOR i REFORTS W%@Fahveifclﬁé Ve Eﬁ%’@ﬁﬁ’gﬂ¥ loggesia eyjelpy t he

vehi cl e, the charging nethod conprising determ nin by a passage
det er mi ni ngMyRber tothe Foramppiattios) wélrdetepa@g%@@c@n’qmmmgmfthe seolalvathge posi tion by
checking positional information of the vehicle against positional information
stored in a positional information storing unit; conputing, by a toll
conmputing unit of the controller, a toll by checking information on the

passage i hraugh tma-nﬂﬁdiﬁg‘@ethﬁ@ﬁsmg Mafgerigesyaﬂemeﬁnipﬁsm@%m@-ﬁ&ﬂa@d@l@ée%m ning unit
against toll information stored in a toll information storing unit;

15noti fyi ngbe Ayurted-d1Ad thitle; BAOS SRS 1882 EorRbetbd '@ tRORAIVERIIREvicd ik 1 n-vehicl e
device of the toll conput ed by the toll conputing unit and performng the

h t t

char 910 T G888y peromp bt L PR BEch B KRS, RN gl 2 o © 2
ted t t t.o. b t ed hi cl th

connect 20 .4 Y50 AR M bl Ut on s venicle, the

i nformati on, andthecntroller c ri.sin
deterxmmcx)lg, by a passage 8agm1mng %mt of the controller, passage through a

10 charge position by checking positional information of the vehicle against positional
information stored in a positional information storing unit;
computing, by a toll computing unit of the coatrollet, & toll by checking
information on the passage through the charge position determined by the passage
determining unit against toll information stored in a toll information storing unit;
15 notifying, by a charging processing unit of the controller, the in-vehicle device
of the toll computed by the toll computing unit and performing the charging process; and
writing, by the in-vehicle device, data onto a recording medium based on charge

information.

20 5, A controller to be connected to an in-vehicle device that is to be mounted on a
vehicle, the in-vehicle device writing data onto a recording medium based on charge
information, and the controller comprising:

a passage determining unit that determines passage through a charge position by
checking positional information of the vehicle against positional information stored in a

25  positional information storing unit;



a passage determning unit that determ nes passage through a charge position
by checking positional information of the vehicle against positional
information stored in a 25positional imlormation storing unit; 21 a
toll conputing unit.,that co es a toll checki ng.i nformation on the
passage t hrough tﬁhtguE%LPﬁ@ggggﬁpprfg?éﬁw%&eg@%ﬁ’gorﬁ’ﬁg%‘h‘(}fb et er ni ni ng uni t
against toll information stored.,in_a toll informatiogon storing unit; and
a chargi ng }3%%@3@?&} i HAtaeiRa EiFR dstFraed birdhs BRowPER AeiPniRiRg PBsagHnst he tol | 5
conputed by the tol| conputi nq unit, and perforns the charging process. 6. A
pr ogr am cautlldgfornativntsiosid isp tolt inormefinnrsiringruniiedndg t o be connected to an
in-vehicle device that is to be nmounted on a vehicle, the in-vehicle device
writing data ont a chaggggrabiessingmmdithambife dhedn-vehiake gevicadfahamili on, to operate
as: 10a passage determining unit that determ nes passage through a charge
posi ti ons bychyeedd bygheeilichinpiraly vinhf @ pRifined thichalngiebiegd. e agai nst posi ti onal
information stored in a positional information storing unit; a toll
conputing unit that conmputes a toll by checking information on the passage
t hrough the charge position determ ned by the passage determ ning unit against
15tol | infogmati s i LQn: Stog | it. _and a

6 4 ﬁ@ﬁhﬂyﬂ% f‘%c}gtﬂjlogler, At ?é}rfﬂ%h&rod%u%itg f:)ée @%&ngé%é&m

chargi ng processi . I'fres e I n-ve evice of the toll
conput ed byintvré 'cfeoclelvicg RPN B Mida onaan\gehﬁ?er; {h%rilﬁeﬁiag decvqgernglit%% B3

onto a recording medium based on charge information, to operate as:

10 a passage determining unit that determines passage through a charge position by
checking positional information on the vehicle against positional information stored in a
positional information storing unit;

a toll computing unit that computes a toll by checking information on the
passage through the charge position determined by the passage determining unit against

15  toll information stored in a toll information storing unit; and

a charging processing unit that notifies the in-vehicle device of the toll

computed by the toll computing unit, and performs the charging process.



