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AND TOLL CHARG NG METHOD BACKGROUND OFUTH I O\I The prgs_mm mﬂmm
relateg to a toll charging 5 syst g?tqlp Qa rret hod an
“particularly, to a toll charging igir and" tol charglng met hod, s ﬁﬁlch
automatically charge a toll for a toll road or the like as a v
passes through the road. To automatical ly charge a vehicle a tom“ wmm “Mm
10 has conventionally been enpl oyed in which an onboard device un e
on a vehicle, a credit card is inserted into the onboard device,

toll rate corresponding to a tokg t, B@iQHErQNVEQSI%NEd't card on the
basis of comrunication with a roa system at a tollgate. For such a

toll charging m&“?’i%dcrﬂf!@@%w ’SY%T@@ld'AW e 1IoBIRE N MERgigIct ure i s

necessary. |In addition, a driver nust purchase an expensive onboard

devi ce. For these reasons, thighSHsi@mD OMOigr 2NVEprtdy proliferating. A
toll charging systemwhich requires no onboard device and uses only a

portabl e tel ephone hasmeeaesddryalmpattidipwaveitediy atidla daiqaie
t el ephone, the 25 charging side cannot neasure the accurate position of
5 system and toll charging method and, more particularly,
to a toll charging system and toll charging method,
which automatically charge a toll for a toll road or
the like as a vehicle passes through the road.

To automatically charge a vehicle a toll, a method

10 has conventionally been employed in which an onboard
device is mounted on a vehicle, a credit card is
inserted into the onboard device, and a toll rate
corresponding to a toll is paid from the credit card on
the basis of communication with a roadside system at

15 a tollgate.

For such a toll charging method, however,

a dedicated roadside infrastructure is necessary.
In addition, a driver must purchase an expensive
onboard device. For these reasons, this system is not

20 rapidly proliferating.

A toll charging system which requires no onboard
device and uses only a portable telephone has been
developed.

However, only with a portable telephone, the

25 charging side cannot measure the accurate position of
a vehicle. Hence, this toll charging system does not

work well. In addition, since a vehicle model cannot



~a vehicle. Hence, this toll charging systemdoes not work well. In
addition, since a vehicle nodel cannot be specified, the system cannot
accurately charge a toll that changes dependi ng on the vehicle nodel. For
“posi tion neasurenent, when a GPS receiver is added, the position accuracy
can be increased to sone 5 extent. However, position data neasured by a
GPS receiver may be altered. Additionally, 4nsuch a toll charging system
using only a portable tel ephone, charging 1s done when the driver side
calls the charging side using a portable 10 tel ephone. However, a driver

cannot meke a nglFgé?i$%g§glEﬁ%sEQ%t%mp%%%%%5635§U%%n%n§'Q%%k%% driving,

as a matter of cou S, edicate ce fo maki‘ng a cal

using a portablg tghephane iHahgadl HedendAs0esCiiRed AN 1R deal ]

chargi ng systemthat 15 requires an expensive onboard devi ce cannot quickly

proliferate. On the %‘ie?oﬁﬁ%q,o_naﬁe%'s'ur@ﬁ@rﬁj,ngvh%fﬁtaer@PSJ&ié&iQfHﬂ %
portabl e tel ephone is not practical. BRI EF SUMVARY OF THE | NVENTI ON The

present inventigadeas keenpoedeibh 3ece@a%lydesdt ben ief ridecabave sunfeuat i on,
and has as its object to provide a toll charging systemand toll charging

met hod, whBi ch cartexecut Howelvkrghaoge tiphodess nedsyiresi by a @@t abl e
t el ephone and an onboard device having a dialing function of dialing the
25 portabl e tel ephenseantagubenatlitealeldy transmtting
Additionally, in such a toll charging system using
only a portable telephone, charging is done when the
driver side calls the charging side using a portable
10 telephone. However, a driver cannot make a call by
himself using a portable telephone during driving, as
a matter of course. To do this, a dedicated device for
making a call using a portable telephone 1s required.
As described above, a toll charging system that
15 requires an expensive onboard device cannot quickly
proliferate. On the other hand, a toll charging system
using only a portable telephone is not practical,
BRIEF SUMMARY OF THE INVENTION
The present invention has been made in
20 consideration of the above situation, and has as its
object to provide a toll charging system and toll
charging method, which can execute toll charge
processing by using a portable telephone and an onboard
device having a dialing function of dialing the
25 portable telephone and automatically transmitting

necessary information from the portable telephone to

the charge processing side, thereby improving the



-necessary information fromthe portable tel ephone to

side, thereby inproving the 3 reliability of the entire systemwhile

reduci ng the

“obj ect,

arranged on a roadside

cost of the onboard device. In order to achi eve the above

t he charge processing

the present invention uses the followng neans. 5 Atoll charging
systemusing a toll charging nethod according to an aspect of the present
i nvention
portabl e tel ephone, and chargi ng apparatus.” The roadsi de apparatus is

is inplenmented by a roadsi de apparatus, onboard devi ce,

10 of a charging area to detect a vehicle entering

contai ning af | a0t Au 1LY ATbrie I it THe Sy boLS oo B Eng gt "
Clq':]sgc tggﬁ tcileet eGhs! f/&hdfGi £ia 15 An onboard device is arranged

processi ng side
in the vehicle.

arging informatioh transmtted fromthe roadside

apparatus i s recei ved; by, ihe onboand: devige. Theyoopheard deyics, geperat es
icle and alrso

vehicle identification 1nformation to r1dentify the v
out puts 20 i nst riygtd i ddhfiydmtdn i iy i g tnkdigts, to transmt the

charging information and vehicle identificalion

containedsi n the recei ves 1 chad 04 Ny | HfHF RO g Ther@Nbogk gr §engce
comuni cation in a shorter range than that of the

execut es

10

15

20

25

method according to an aspect of the present invention
is implemented by a roadside apparatus, onboard device,
portable telephone, and charging apparatus.

The roadside apparatus is arranged on a roadside
of a charging area to detect a vehicle entering the
charging area. The roadside apparatus transmits
charging information containing at least toll
information and the address of a charge processing side
to the detected vehicle.

An onboard device is arranged in the vehicle. The
charging information transmitted from the roadside
apparatus is received by the onboard device. The
onboard device generates vehicle identification
information to identify the vehicle and also outputs
instruction information which instructs to transmit the
charging information and vehicle identification
information to the address contained in the received
charging information. The onboard device executes
communication in a shorter range than that of the
portable telephone.

The instruction information output from the

onboard device is input to the portable telephone

information to the address



25 portabl e tel ephone. The instruction information output fromthe onboard
device is input to the portable tel ephone connected to the onboard devi ce.
On the basis of this instruction information, the portable tel ephone
‘transmts the charging informati on and vehicle identification information
to the address. Wien a 5 charge processing result is transmtted fromthe
chargi ng apparatus, the charge processing rgsult is received by the
portabl e tel ephone and di spl ayed or output "as voice data. The chargi ng
apparatus receives the charging 10 information and vehicle identification

information transmtted. from.the portabl el.ephone, . identifies_the.
vehicle on the &ﬁﬁ%@%ﬁ%?r&fr %%ﬂ%ékpﬁ%gi%?%lc?denngF%%tP%ﬁlFn?grEﬁ%?on

and executes chayge. . pIOCESSI NG oL L | et {1 edkYENL gl gppliioadd tion, 15

the charging apparatus transmts arge processing resu

portabl e t el ephane, ol o £OHESRNAL I, ViR Ehet s Mi04biopahobsect s and

advant ages of the present 1nvention W e set forth in the description

which 20 fol | owsgerdidri daPasd W Fdrier PO ySthé OguaPEsdesCih@hi @n. or may
be | earned by practice of the present invention. The objects and

advant agess of t hehatdw asitd & Sy bee €t | Ze&dt Balsabt éAedrby oRans of the
instrunentalities and conbinations particularly pointed
charging apparatus, the charge processing result is
received by the portable telephone and displayed or
output as voice data.
The charging apparatus receives the charging

10 information and vehicle identification information
transmitted from the portable telephone, identifies the
vehicle on the basis of the received vehicle
identification information, and executes charge
processing for the identified vehicle. 1In addition,

15 the charging apparatus transmits a charge processing
result to the portable telephone of a corresponding
vehicle.

Additional objects and advantages of the present
invention will be set forth in the description which

20 follows, and in part will be obvious from the
description, or may be learned by practice of the
present invention. The objects and advantages of the
invention may be realized and obtained by means of the
instrumentalities and combinations particularly pointed

25 out hereinafter.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

The accompanying drawings, which are incorporated




25 out hereinafter. BRI EF DESCRI PTI ON OF THE SEVERAL VI EWs OF THE DRAW NG
The acconpanyi ng draw ngs, which are incorporated in and constitute a part
of the specification, illustrate presently preferred enbodi nents of the
“present invention and, together with the general description given above
and the detailed description of 5 the preferred enbodi nents gi ven bel ow,
serve to explain the principles of the pregent invention. FIG 1 is a view
showi ng an exanple of the arrangenent of a toll charging systemusing a
toll charging nethod according to the first enbodinent; 10 FIG 2 is a

petvoen o char ol Tl bRt ot DL S F RST et apbar ROREe CEr TS - vi ew
howi I t i ti f th
ol 1 ohar gi no- 16 Syaliem Uais 1R 1D e AR A L O (e

first embodimentyy e 4t {ANChionalodl agk: 4 p0K A Shouhogs1 an exanpl e

of the arranggné%t of an onboard device; "FIG 5A1s a view show ng an
exanpl e in whi chyedQ i ibaprsbdem Gee | snd o cielai Pe@ BOSER @i%ﬁ'?ﬁhone
e

through a cable; FIG 5B is a view show ng another exanple in iC
onboard devi ce ithe gefdeted Grbdlitiat € §efepheaeow) hEsotgdh o cabeain
the principles of the present invention.

FIG. 1 is a view showing an example of the
arrangement of a toll charging system using a toll
charging method according to the first embodiment;

10 FIG. 2 is a block diagram showing a network so as
to explain a connection example between a charging
apparatus and roadside apparatuses;

FIG. 3 is a view showing an example of a data flow
so as to explain the operation of the toll charging

15 system using the toll charging method according to the
first embodiment;

FIG. 4 is a functional block diagram showing
an example of the arrangement of an onboard device:;

FIG. 5A is a view showing an example in which

20 the onboard device is connected to,a portable telephone
through a cable;

FIG. 5B is a view showing another example in which
the onboard device is connected to a portable telephone
through a cable;

25 FIG. 5C is a view showing an example in which the

onboard device is wirelessly connected to a portable

telephone;




25 FIG 5C is a view show ng an exanple in which the onboard device is

wi relessly connected to a portable telephone; FIG 5D is a view show ng
anot her exanple in which the onboard device is wirelessly connected to a
“portabl e tel ephone; FIG 5E is a view showing an exanple in which the 5
onboard device is directly connected to a portable telephone; FIG 6 is a
functional block diagram show ng an exanplg of an arrangenent in which a
board having a portable tel ephone function'is incorporated in the 10
onboard device; FIG 7 is a functional block diagramshow ng an exanple of
the arrangenent of t h in apparatus;. FIG 8 is a view show ng.an
exanpl e of a data flgﬁc’c‘lggol & 5 W pt e Wt %ea%%tél}l%fi?ﬁa%?mi?h%nt‘ﬁﬁ]rgh
charging system.using the toll. chargin t accor di to the first
enbodi ment; FI Grph@ iog%éjafr]idovf}oec la(’rp 6&5 o%%neg@ea%%a(’gr%rfﬁee%?g? h‘ée)O operation of

the toll chargi%%gﬁfg%$%?§%%%ﬂﬂgh oll 20 charging nethod according to

the first enbodi i's a functional block di agram show ng an

exanpl e of the arrangefentsy ofs the, anpoardl, deyi &€ @ngp?€r1§b&ﬁiéﬁlgﬁgone,

which are applied to a toll charging systemusing a to char gi ng met hod
accordings onboard device is directly connected to a portable
telephone;

FIG. 6 is a functional block diagram showing
an example of an arrangement in which a board having
a portable telephone function is incorporated in the
10 onboard device;
FIG. 7 is a functional block diagram showing
an example of the arrangement of the charging
apparatus;
FIG. 8 is a view showing an example of a data flow
15 so as to explain the operation of the toll charging
system using the toll charging method according to the
first embodiment;
FIG. 9 is a flow chart showing an example of the
operation of the toll charging system using the toll
20 charging method according to the first embodiment;
FIG. 10 is a functional block diagram showing an
example of the arrangements of the onboard device and
portable telephone, which are applied to a toll
charging system using a toll charging method according
25 to the second embodiment;
FIG. 11 is a view showing an example of a data

flow so as to explain the operation of the toll




-25 to the second enbodinent; FIG 11 is a view show ng an exanple of a data
flow so as to explain the operation of the toll 7 charging systemusing the
toll charging nmethod according to the second enbodinent; and FIG 12 is a
“flow chart showi ng an exanple of the operation of the toll charging system
using the toll 5 charging nmethod according to the second enbodi nent.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON The egbodi nents of the present
invention will be described belowwth reference to the acconpanyi ng
drawi ng. 10 (First Enbodi nent) The first enbodi nent of the present

[ ti il d i b ith .ref to FIGS.. 1t . _As sh [
FG 1 0 Al SPATbIT Srh gigs S G Ui nl THET I i gi ng. met hod

o0, 2 | DR SRR f WA R0, g device 12
oy e 0 1™ D0 M SEORSRLAS 49 ofimslontrl ELS
apparatuses 16 JduQuahhf gedirtati@d 1 i din 2fin g hey Shar G Hh @PPAE g6 18
col l ectively executes charge processing in a plurality of” charging areas
17 by tramsm ttidMHrE6R} WdtthdBtatcording to the second embodiment.
DETAILED DESCRIPTION OF THE INVENTION
The embodiments of the present invention will be
described below with reference to the accompanying
drawing.
10 (First Embodiment)
The first embodiment of the present invention will
be described with reference to FIGS. 1 to 9.
As shown in FIG. 1 to FIG. 3, the toll charging
system using the toll charging method according to the
15 first embodiment comprises an onboard device 12 mounted
on a vehicle 10, a portable telephone 14, a roadside
apparatus 16 arranged on a roadside 15, and a charging
apparatus 18.
As shown in FIG. 2, the charging apparatus 18 is
20 connected to the plurality of roadside apparatuses 16
through a dedicated line 20. The charging apparatus 18
collectively executes charge processing in a plurality
of charging areas 17 by transmitting/receiving data
to/from the roadside apparatuses 16.
25 A vehicle sensor 24 for detecting the vehicle 10

and a number plate read sensor 26 for reading

a registration number on a number plate 27 of



~to/fromthe roadsi de apparatuses 16. 25 A vehicle sensor 24 for detecting
the vehicle 10 and a nunber plate read sensor 26 for reading a

regi strati on nunber on a nunber plate 27 of the vehicle 10 are arranged in
“the charging area 17 of a toll road 22. As the vehicle sensor 24, for
exanple, a canera, VPD, |aser VPD, footboard, or loop coil is used. 5 As
the nunber plate read sensor 26, for exanplg, a canmera, an electronic
nunber plate (radio vehicle tag) reader, or the like is used. Wen the
vehicle 10 enters the charging area 17, the vehicle sensor 24 detects the

16, a5 showr i n BT BdE U5 RHAT AF oy (PR L ZOPPIRE 0

recogni zes the qu?ﬁh'gkﬁﬁf / of the vehicle 10 and outputs recognition
information b to e roadsi de apparatus 16. 15 Upon receiving the

detection signal a angdy, fieCol{dQn JLHQFBIL ONe Dy & 0np DAASE dea@PPAT at us

16 generates charging information on the basis of the recognition

information b. R harymne vigle addnassq,( te ephmhecsiimes Jusdq t he charging
apparatus 18 is 20 added to the charging information, and the infornmation

is encrypted, theyahe geieiad iglhtehatgal reaguest 24 Nfshedianple, The
encrypted charge request information c is transmtted to the onboard
device 12 a camera, an electronic number plate (radio vehicle
tag) reader, or the like is used.
When the vehicle 10 enters the charging area 17,
the vehicle sensor 24 detects the vehicle 10 and

10 outputs a detection signal a to the roadside apparatus
16, as shown in FIG. 3. 1In addition, the number plate
read sensor 26 recognizes the number plate 27 of
the vehicle 10 and outputs recognition information b to
the roadside apparatus 16.

15 Upon receiving the detection signal a and
recognition information b, the roadside apparatus 16
generates charging information on the basis of the
recognition information b. Furthermore, the address
(telephone number) of the charging apparatus 18 is

20 added to the charging information, and the information
is encrypted, thereby generating charge request
information c¢. The encrypted charge request
information ¢ is transmitted to the onboard device 12
in the vehicle 10 by short range communication.

25 Examples of the short range communication methods are
DSRC (Dedicated Short Range Communication), optical

beacon, radio beacon, and Bluetooth.



~in the vehicle 10 by short range comruni cation. 25 Exanples of the short
range communi cation nmethods are DSRC (Dedi cated Short Range

Communi cat i on),

optical beacon, radi o beacon, and Bluetooth. As shown in

"FIG 4, the onboard device 12 conprises a short range receiver 30, CPU 32,

menory 34,
t he charge

and interface (I/F) 36. The short range receiver 30 receives
5 request information ¢ transm ted fromthe roadside

apparatus 16 and transfers the received charge request information c to

t he CPU 32.

In the onboard device 12 and portable tel ephone 14, the charge

ot decr ypted. The CAP S9N cithy RS- o 1 He® L%%d%%? FRITERaFBe request
charge 1 equest (YHRAHET Gadalit S e S ah ot 4 B S LB or Y agf bed

to. 15 The requggt | Iﬁ%éf%éf&?thﬁqled when t he charge anount is not

charge request f

correct (when a mdsize car

a charge anmount for a large car). |If

the charge request infi ngtdon Lah@s fl@cewgpn%%@esyve&h@hsh@ﬁg§ gequest
information c is 20 agreed to and stored in the nenory 34. In addltlon a

uni que vehy cl e rusressasE BNetht o he R0t t seVE £6n 1ohé nregvange is

encrypted to generate vehicle identification information d. The I/F 36 is

caused to

10

15

20

25

apparatus 16 and transfers the received charge request
informatibn c to the CPU 32. 1In the onboard device 12
and portable telephone 14, the charge request
information c transmitted from the roadside apparatus
16 is not decrypted.

The CPU 32 determines on the basis of the charge
request information ¢ transferred from the short range
receiver 30 whether the charge request from the
roadside apparatus 16 should be refused or agreed to.
The request is refused, e.g., when the charge amount is
not correct (when a midsize car is billed a charge
amount for a large car).

If the charge request information ¢ has no
inconsistency, the charge request information c is
agreed to and stored in the memory 34. In addition,

a unique vehicle number assigned to the onboard

device 12 in advance is encrypted to generate vehicle
identification information d. The I/F 36 is caused to
call the charging apparatus 18 represented by the
address (telephone number) contained in the charge
request information ¢ to request settlement.

The I/F 36 causes the portable telephone 14 to



-call' the charging apparatus 18 represented by the 25 address (tel ephone
nunber) contained in the charge request information c to request
settlenment. The I/F 36 causes the portable tel ephone 14 to 10 dial the
‘address of the charging apparatus 18 on the basis of an instruction from
the CPU 32. The portable tel ephone 14 is dialed by the I/F 36. When the
address of the charging apparatus 18 is 5 diql ed, the charge request
information ¢ and vehicle identification information d are transmtted to
the charging apparatus 18 using w de range comunication. Since the
vehicle identificat] information.d.is .encrypted. a third, party cannot
recogni ze or al t(glrajt ﬁ%%(ﬁ&ﬁsﬁ eo%u%%r(.:h%\r% ?g%p%?{)%téléii %g PRsult e
transmtted fror‘gﬁ&eoacﬁasr q%pgar'a:piq?g@]&s f.gnl - SEC 'é(e Uagﬁl out put as
character data or Vvoice data. For exanpﬁe, the"onboard device 12 and

portabl e tel ephone lﬁh@ﬁgaggggggt@gh%ébéﬁg ;@Ilgm&gglgﬁgPygﬁgggfﬁgegg_any

ot her connection net hod e used. irst exanp nboar

device 12 and pafdpllife tRlBRNONG, A4 KE SclORReed esbbdr ough pgcable 40 such
as a PDC cable or USB cable, as shown in Fl 5A or 5B. FIG 5A shows an

exanpl e i g whi chifdiednhos thaqddevdgeed? incsingeidy omnecierditDet he
portabl e tel ephone 14 using the cable 40. FIG 5B shows an exanple in which
the onboard deviictert? finshtpiont alformation d are transmitted to the
charging apparatus 18 using wide range communication.
Since the vehicle identification information d is
encrypted, a third party cannot recognize or alter the
10 vehicle number. A charge processing result e
transmitted from the charging apparatus 18 is received
and output as character data or voice data.
For example, the onboard device 12 and portable
telephone 14 are connected in the following way.
15 However, any other connection method may be used.
As the first example, the onboard device 12 and
portable telephone 14 are connected through a cable 40
such as a PDC cable or USB cable, as shown in FIG. 5A
or 5B. FIG. 5A shows an example in which the onboard
20 device 12 is directly connected to the portable
telephone 14 using the cable 40. FIG. 5B shows
an example in which the onboard device 12 and portable
telephone 14 are connected by connecting the portable
telephone 14 to a connector 42 connected to the onboard
25 device 12 through the cable 40.
As the second example, a wireless system such as

a Bluetooth or infrared system is used, as shown in




-t el ephone 14 are connected by connecting the portable telephone 14 to a
connector 42 connected to the onboard 25 device 12 through the cable 40. As
t he second exanple, a wireless systemsuch as a Bluetooth or infrared
"systemis used, as shown in - 11 FIG 5C or 5D. FIG 5C shows an exanple
in which the onboard device 12 can conmunicate with the portable

t el ephone 14 by radio. FIG 5D shows an_exqﬁplq_in whi ch the onboard
device 12 can conmunicate with 5 the portabl'e tel ephone 14 by radi o by
attaching the portable telephone 14 to a connector 44 radi o-conmuni cabl e

w th the onboar dFPGevi OJ}:Z.SI@s t thEi)é g?k?&(ﬁ?rr})%r?i%}t(%ﬁ?ggbfgrv%%%vipgﬁ?12 and

portabl e tel ephone 14 are connected by Fec hTng abl e

t el ephone 14 to oal.d: V4 C in. atively,
a5 shoan i 1 Fi oo AR g Sl ofihpliotfe BB Th2 ol HAB1

tel ephone 14 ma i rpr jaLth bogg d L C i1i{,,the 15
portgble telephﬁﬁgﬁ?ﬁ#ﬂﬁg:gﬁga%%%ﬁtgﬁé ?ﬁﬁ%ii%ﬂa]gﬁy%cfnﬁ%ggﬁ%ﬁgg#n FIG 7,

the charging appa{@tniStHS GBI S P dECED VEAW/ EefhYPL &&e SREEH ON 46,
aut henticating section 48, charge processing section 50, and charge 20

processi ng resulthd rgysEB1d NG S@idrn B2.byheadBSehyi Mtsesiy@t i ng section
46 receives and
the portable telephone 14 to a connector 44
radio-communicable with the onboard device 12.

As the third example, the onboard device 12 and

portable telephone 14 are connected by directly
10 attaching the portable telephone 14 to the onboard
device 12, as shown in FIG. 5E.

Alternatively, as shown in FIG. 6, a board 38
having the function of the portable telephone 14 may be
incorporated in the onboard device 12 to omit the

15 portable telephone 14.

As shown in the functional block diagram of
FIG. 7, the charging apparatus 18 comprises
a receiving/decrypting section 46, authenticating
section 48, charge processing section 50, and charge

20 processing result transmitting section 52.

The receiving/decrypting section 46 receives and
decrypts the charge request information c and vehicle
identification information d transmitted from the
portable telephone 14 in the vehicle 10 and outputs the

25 decryption results to the authenticating section 48.
The receiving/decrypting section 46 also acquires from

the roadside apparatus 16 the recognition information b



+decrypts the charge request information ¢ and vehicle identification
information d transmtted fromthe portable telephone 14 in the vehicle 10
and outputs the 25 decryption results to the authenticating section 48.

"The receiving/decrypting section 46 also acquires from the roadside
apparatus 16 the recognition information b 12 output fromthe nunber plate
read sensor 26 to the roadside apparatug_lqjgnd_outputs the recognition
information b to the authenticating section 48. The authenticating section
48 recogni zes the 5 vehicle on the basis of the decryption result output

resul i th the SE00TR LTOR T OTHMTPor BLOUERIE FrBRFE nee €0 Lhe "

recei vi ng/ decry 5%ﬁ%§§§m%é§5f§%u hen §$@ 5EE§Q@§Z€ oVE %8&§%%§oﬁonsistent

with the 10 conte e 1dentification imnformati on

aut henticating Sﬁ‘?fcg%}ﬁ‘af?ﬁ%r?'éﬁh% %ﬁé‘%@@?éﬂ@iéé’ﬂiﬁ@ﬁé‘éﬁti&’nt5‘@. char ge

processi ng section arge processing Secti execut es charge

processing for the veﬂhgl@uéﬂeﬂaiégleilb@sgéceioﬁh@zs1§e€8§ﬁy%goehéesult
output fromthe authenticating section 48 and outputs fhe charge

processing resuljetticl® dherkhas e PrOEesne ngecLgptiohr 28sHL L bAGpSECEi ON
52. The charge processing result transmtting 20 section 52 returns the
charge processi nfroresthd meceiving/decrypting section 46 and compares
the decryption result with the recognition information
b output from the receiving/decrypting section 46.
When the recognized vehicle is consistent with the
10 contents of the identification information b, the
authenticating section 48 outputs the decryption result
to the charge processing section 50.
The charge processing section 50 executes charge
processing for the vehicle 10 on the basis of the
15 decryption result output from the authenticating
section 48 and outputs the charge processing result e
to the charge processing result transmitting section
52.
The charge processing result transmitting
20 section 52 returns the charge processing result e
output from the charge processing section 50 to the
vehicle 10 as the transmission source of the charge
request information ¢ and vehicle identification
information d using wide range communication.
25 The operation of the toll charging system using
the toll charging method according to this embodiment

having the above arrangement will be described next




~output fromthe charge processing section 50 to the vehicle 10 as the
transm ssion source of the charge request information ¢ and vehicle
identification information d using wi de range conmunication. 25 The
“operation of the toll charging systemusing the toll charging nmethod
according to this enbodi nent having the above arrangenent wll be
described next - 13 wth reference to the,4iew of a data flow shown in
FIG 8 and the flow chart shown in FIG 9. en the vehicle 10 that is
running through the toll road 22 enters the charging area 17, the vehicle

5 sensor 24 det g’cittsht hrtséeffé%t}{crclel gté%i hae”q/ioet%]po% s, tci‘aetadfffo%i&{b 'ginrgl ato

t he roadsi de appara 1 on, e nunber plate read sensor 26

recogni zes the r A t T itgon information b
g FHbEY tal%Jsd"‘tfgxez 137 5?%19&{05%@&}@ ffcegni td

to the roadsi de appara (step pon Trecel ving the detection

signal a and recognigdan iy ofdmRidQn 1y {Hie: roadsh gl APPEE AStigh 16he _
generates charging informati on on the basis of the recognition informtion

b. The roadsi de tappandfads 216 erles® adds dha Qi) essed tiel ephanerdrides ) of

the 15 charging apparatus 18 to the charging information and encrypts the
informati@n, the/eiRbrgeecatditd hehatgeld aquestid iodtpued itiie c. The

charge request information c¢ is transmtted to the onboard device 12 in
the vehicle 10 hietshdritorr angmadoanin ddtd creadsidaldigpargtus 16.

In addition, the number plate read sensor 26 recognizes
the number plate 27 and outputs the recognition
information b to the roadside apparatus 16 (step S1).

10 Upon receiving the detection signal a and
recognition information b, the roadside apparatus 16
generates charging information on the basié of the
recognition information b. The roadside apparatus 16
also adds the address (telephone number) of the

15 charging apparatus 18 to the charging information and
encrypts the information, thereby generating the charge
request information c¢. The charge request information
c is transmitted to the onboard device 12 in the
vehicle 10 by short range communication. In addition,

20 the recognition information b is output to the charging
apparatus 18 (step S2).

The transmitted charge request information c is

received by the short range receiver 30 in the onboard
device 12 and transferred to the CPU 32. The CPU 32

25 determines on the basis of the charge request

information ¢ transferred from the short range receiver

30 whether the charge request should be refused or




- 20 the recognition information b is output to the charging apparatus 18
(step S2). The transmtted charge request information c is received by the
short range receiver 30 in the onboard device 12 and transferred to the

"CPU 32. The CPU 32 25 determ nes on the basis of the charge request
information ¢ transferred fromthe short range receiver 30 whether the
charge request should be refused or 14 agreed to (step S3). The request is
refused (NOin step S4), e.g., when a mdsize car is billed a charge
anount for a large car, and the charge anmobunt is not correct. In this 5

case, charge praocessi usj t toll charging system using the tol
char gi ng net hod aac-{:rceoer&;?cnog {sg:q‘:tl?'um?) enbodi nent is not perfornmed. Toll

collection is done bﬂhgi{éaﬁ%gﬁf k@gfﬁggdtp&b 19 ?téﬁlé4ﬁg{%gﬁggrﬁhgna

manned tol | booth, as usua char ge reques for as no

| noonsi stency (YERidySieRaH)is el CIRreCK LAUE SUmoidé OFSRLL O £gd s agr eed

to and stored in the nenory 34. In addition, the vehicle identification

information d igmgengi@tat Bhaned Valdwo: the vehi €beraeberynigue to 15
t he onboard device 12. The I/F 36 causes the portable tel ephone 14 to dial

the address (telewnelirfegraddsimngediding the chel Dechi£agEsd &péosmat i on
c (step S5). The charge

using the toll charging method according to this

embodiment is not performed. Toll collection is done

by directly paying the toll to a toll collector in

a manned tollbooth, as usual.

10 If the charge request information ¢ has no
inconsistency (YES in step S4), the charge request
information ¢ is agreed to and stored in the memory 34.
In addition, the vehicle identification information d
is generated by encrypting the vehicle number unique to

15 the onboard device 12.

The I/F 36 causes the portable telephone 14 to
dial the address (telephone number) contained in the
charge request information c (step S5). The charge
request information c¢ and vehicle identification

20 information 4 are transmitted from the portable
telephone 14 to the charging apparatus 18 using wide
range communication (step S6).

The charge request information c and vehicle
identification information d transmitted from the

25 portable telephone 14 are received and decrypted by the

receiving/decrypting section 46 in the charging

apparatus 18 and then output to the authenticating



~request information ¢ and vehicle identification 20 information d are
transmtted fromthe portable telephone 14 to the chargi ng apparatus 18
using wi de range conmuni cation (step S6). The charge request information c
~and vehicle identification information d transmtted fromthe 25 portable
t el ephone 14 are received and decrypted by the receiving/decrypting
section 46 in the charging apparatus 18 a then output to the
authenticating - 15 section 48. The authenticating section 48 recogni zes
the vehicle on the basis of the decryption result. The vehicle recognition

It i dwth ition, i tion.b t fromth
oadsi de 5 apparstae s 1 <t D5 UAeEh &0y P qnenchieh chRphrPRBRL“Poul 1

has no inconsistgmgyvéﬂg%i'rbétéﬁ%fﬁas%%hgf gﬁgrag%%gggggﬁgé%séftgutput to

t he charge processing "S&ction e conparis S

| nconsi stency (MR d .’\reﬂ{)%fé e:P?c??%rhit?P@ﬂ e fu cess! E‘ngéi}é'& MF}H} ghla

charging systemusing the to arging nethod according to

embodi ment s no}ﬁ&i‘éﬁﬂf@r@-iﬂ_ﬁim&@iéﬁ%i%%%éthP&n tRY dhageihy paying

the toll to a tol ollector 1n a nmanned~to ooth, as usual. 15 The charge
processi ng sect i K5 Dbh OXSCLE e8n Chedes2 PIOESSSENY, f ofnéRetNehbehBa2dsOA the

basis of the decryption result output fromthe authenticating
result has no inconsistency (YES in step S8), the
decryption result is output to the charge processing
section 50,

If the comparison result has inconsistency (NO in

10 step S8), charge processing using the toll charging
system using the toll charging method according to this
embodiment is not performed. Toll collection is done
by directly paying the toll to a toll collector in
a manned tollbooth, as usual.

15 The charge processing section 50 executes charge
processing for the vehicle 10 on the basis of the
decryption result output from the authenticating
section 48 and outputs the charge processing result e
to the charge processing result transmitting section 52

20 (step S9).

The charge processing result e is returned from
the charge processing result transmitting section 52 to
the vehicle 10 as the transmission source of the charge
request information c and vehicle identification

25 information d using wide range communication
(step S10).

The charge processing result e transmitted from



-section 48 and outputs the charge processing result e to the charge
processing result transmtting section 52 20 (step S9). The charge
processing result e is returned from the charge processing result

“transm tting section 52 to the vehicle 10 as the transm ssion source of
the charge request information ¢ and vehicle identification 25 information
d using w de range communi cation (step S__lO)l.6 The charge processing result e
transmtted from- 16 the charge processing result transmtting section 52
is received by the portable tel ephone 14 and output onto the display
screen of the paqrtabl.e tel ephone 14 as character data. or output fromthe
speaker of the SO (O SRS SE Do e bl A e, R e W (hi s
operation, ‘Lhe nassengel dn dfe YENALR. 10.1gondel 111 eghd Nl ble shasge
processi ng was correctly done. To confitm charge processing result e

It need not always beyreipraed.de dheponsabl st sl €oopgodd-1 404 nst ead

t he passenger int vehicle 10 may voluntarily access the charging

apparatus 18 to aWddtBr tdie £ Gt OcessdotieSsbdarer At efatively, the
charge processing result e received by the portable tel ephone 14 may be

transferred to thwe taicartk dHcre 1M lak ansh ek sqd By eds ©ép 03It PUl  a@iviei ce
data on the onboard device 12.
this operation, the passenger in the vehicle 10 is
notified that the charge processing was correctly done.

To confirm the charge processing result e, it need
not always be returned to the portable telephone 14.

10 Instead, the passenger in the vehicle 10 may
voluntarily access the charging apparatus 18 to confirm
the charge processing result e. Alternatively, the
charge processing result e received by the portable
telephone 14 may be transferred to the onboard device

15 12 and displayed or output as voice data on the onboard
device 12.

As described above, in the toll charging system
using the toll charging method according to this
embodiment, since the onboard device 12 which

20 communicates with the roadside apparatus 16 is
arranged, the charging apparatus 18 can measure the
accurate position of the vehicle 10 and specify the
vehicle model by the above function. Hence, a correct
toll can be presented.

25 The communication between the onboard device 12
and the roadside apparatus 16 arranged on the roadside

15 is done only as downlink communication from the



- As descri bed above, in the toll charging system using the toll charging
nmet hod according to this enbodi nent, since the onboard device 12 which 20
comuni cates with the roadside apparatus 16 is arranged, the charging
“apparatus 18 can neasure the accurate position of the vehicle 10 and
specify the vehicle nodel by the above function. Hence, a correct tol
can be presented. 25 The comruni cati on hetween_t he onboard device 12 and
t he roadsi de apparatus 16 arranged on the roadside 15 is done only as
downl i nk communi cation fromthe 17 roadside apparatus 16 to the onboard

devi 12 side. _| ddi t t.h icati be |i 'tfgl hort

r:x;ggecomra:]i gatriogrrﬁlj: 6Jl‘lgd(@)efr aIt Pdsra\'teugss_(c)lnk, Et metcrg%lbogl}roga@%eqeﬁ%ieé%. ne%:gd%p?r have

g wi de range corppuni catd.qn, S tfht‘é“.cédn&ﬂl and d:her ef or eoec?ir&r@etéci‘%e%?&’te-
urthernore, the'traffic afount in w dé range comiunication can be

reduced. The r oa_t%%'g%e &9@@;@ 8 'an%&n(?ﬁ?fsgold%%&% 13, c ML perd orm

t wo- way communi cation and aut henticate ea er to ensure security.

The onboard devigs&ike 68N ddANHBE HAR GhafgR FHAHeStormiol MBI N C
received fromthe roadside apparatus 16 to the chargi ng apparatus 18 by

dialing the porfigldta drelephane kdor® nem the idtdyssndtiensd, not 15 make a
call by hinself using the portable tel ephone 14
Furthermore, the traffic amount in wide range
communication can be reduced.

The roadside apparatus 16 and onboard device 12

may perform two-way communication and authenticate each
10 other to ensure security.

The onboard device 12 can transmit the charge
request information ¢ received from the roadside
apparatus 16 to the charging apparatus 18 by dialing
the portable telephone 14. Since the driver need not

15 make a call by himself using the portable telephone 14
during driving, driving safety is not impeded.

That is, wide range communication is done by the
portable telephone 14, and short range communication is
done by the onboard device 12. With this arrangement,

20 the reliability of the entire system and the safety
during driving can be improved while reducing the cost
of the onboard device 12. As a result, proliferation
of the toll charging system can be promoted.

(Second Embodiment)

25 The second embodiment of the present invention

will be described with reference to FIGS. 10 to 12.

A toll charging system using a toll charging




tduring driving, driving safety is not inpeded. That is, w de range

comuni cation is done by the portable telephone 14, and short range

comuni cation is done by the onboard device 12. Wth this arrangenment, 20

“the reliability of the entire systemand the safety during driving can be

i nproved while reducing the cost of the onboard device 12. As a result,

proliferation of the toll charging system;gan _be pronoted. (Second

Enbodi ment) 25 The second enbodi nent of thé present invention wll be

described with reference to FIGS. 10 to 12. A toll charging systemusing a
acco d|n the secon dlnent f t he present
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are applied to the toll charging systemusing the toll charging method
accordingsto thitselepHal nent. The portabl e tel ephone 14 conprises a
transmtter/receiver 54, CPU 56, and I C card 58.

Hence, the different arrandgement will be described
here with reference to FIG. 10, and a repetitive
description of the same parts will be omitted.

FIG. 10 is an example of a functional block

10 diagram of an onboafd device 12 and the portable
telephone 14, which are applied to the toll charging
system using the toll charging method according to this
embodiment. The portable telephone 14 comprises
a transmitter/receiver 54, CPU 56, and IC card 58.

15 The transmitter/receiver 54 executes normal voice
communication and also transmits/receives data to/from
the onboard device 12 and a charging apparatus 18.

The transmitter/receiver 54 executes data
transmission/reception in cooperation with the CPU 56.

20 Upon receiving data from the onboard device 12, the
transmitter/receiver 54 outputs the received data to
the CPU 56. On the other hand, the
transmitter/receiver 54 receives data from the CPU 56
and transmits the received data to the charging

25 apparatus 18.

The CPU 56 writes data in the IC card 58 or

reads data written in the IC card 58 on the basis




“15 The transmtter/recei ver 54 executes normal voice conmmunication and

also transmts/receives data to/from the onboard device 12 and a chargi ng
apparatus 18. The transnmitter/receiver 54 executes data

“transm ssion/reception in cooperation with the CPU 56. 20 Upon receiving
data fromthe onboard device 12, the transmtter/receiver 54 outputs the
received data to the CPU 56. On the othgr]ngnql the transmtter/receiver
54 receives data fromthe CPU 56 and transmts the received data to the
charging 25 apparatus 18. The CPU 56 wites data in the I1C card 58 or
reads data witten in the |G card 58 on .data_recei ved by

he basjs 1 f
the transmtter/$ectd Rrf 82V tﬁ%eté%%%ﬁ$$t€?¥?5%§?%g?r5§4transnits
] i 54,
data, the CPU gﬁ?él{aﬁ? eif:?a%%ﬁf?é%f}ér%?é&é? gglet%ng&nm%:]g%ér ecei ver

5 The IC card 5 S a data-r orage nedru A be

at t ached/ det achg&éé %I%IFO%%t?ar?%f%?@ﬁec%%égﬂ?oﬁ'gif%lltofb‘tﬁ?l | rate

correspondi ng t r oad Iswitten in the I1C card 58.

Wien a toll is paighysetdtpreididsSe dope by subtracting a toll rate 10
corresponding to the toll. A user can purchase the IC card 58 in which a

toll rate zorrespondimigetocacdpdl 58sisvai §hea-abwaipagdet sestngd hagh bty
such as a gas station or service area. In addition, a corresponding
which can be attached/detached to/from the portable
telephone 14. A toll rate corresponding to a toll of a
toll road 22 is written in the IC card 58. When a toll
is paid, settlement is done by subtracting a toll rate
10 corresponding to the toll. A user can purchase the IC
card 58 in which a toll rate corresponding to a toll is
written at a predetermined facility such as a gas
station or service area. In addition, a corresponding
toll rate can also be additionally written by paying
15 a corresponding charge at a predetermined facility.
Operation performed when a dial request is issued
from an I/F 36 to the portable telephone 14 having the
transmitter/receiver 54, CPU 56, and IC card 58 will be
described with reference to the view of a data flow
20 shown in FIG. 11 and the flow chart shown in FIG. 12,
Steps S21 to S24 shown in FIGS. 11 and 12 are the same
as steps S1 to S4 shown in FIGS. 8 and 9.
If charge request information ¢ has no
inconsistency (YES in step S24), a dial request is sent
25 from an I/F 36 to the portable telephone 14. This dial
request is received by the transmitter/receiver 54

(step $25).



“toll rate can also be additionally witten by paying 15 a correspondi ng
charge at a predetermned facility. Qperation perfornmed when a dial

request is issued froman I/F 36 to the portable tel ephone 14 having the
“transm tter/receiver 54, CPU 56, and IC card 58 will be described with
reference to the view of a data flow 20 showmn in FIG 11 and the flow chart
shown in FIG 12. Steps S21 to S24 shown Eﬂ)FLGS' 11 and 12 are the sane
as steps S1 to S4 shown in FIGS. 8 and 9. charge request information c
has no inconsistency (YES in step S24), a dial request is sent 25 from an

I/F 36 to th t abl t | eph 14. . T di al e s.recejved t he
transnit?er/?egg{vgr 3 ?@%O€§%§Smlt€%%/9%§ﬁlYﬁ5qE§aﬁ§h?%Y@F/ BEeF&é#

e e R, e S o
transmtter/rec H’ r1@4 al:rcE%é r%%ﬁéﬁéé 5n§1?ma€f&lls sﬁf@r 9'0.”9

appar atus 18 to Fanshi t e charge reques orna Fermar hi ng

toll rate 'nfor%'%&sﬂtﬂmf&&w&@uo mﬁ £hangh 0o o ppPaLal ya, 18

usi ng wi de range conmuni cation (step S26). The charge request ormati on
and remai g ng 1y td1l1d a ecHAEPIARLL L S thSnsei 4 edrByshhe E’l‘i’été‘lt?é?ge

tel ephone 14 is received by a recelving/decrypting section 46 of
chargi ng appar attsquidst decfypiethon ¢ and remaining toll rate
information g of the IC card 58 to the charging
apparatus 18 using wide range communication (step S$26).
The charge request information ¢ and remaining
10 toll rate information g transmitted by the portable
telephone 14 is received by a receiving/decrypting
section 46 of the charging apparatus 18, decrypted,
and output to an authenticating section 48. The
authenticating section 48 recognizes the vehicle on
15 the basis of the decryption result. The vehicle
recognition result is compared with recognition
information b output from a roadside apparatus 16 in
step 822 (step S27). If there is no inconsistency
(YES in step S28), and a toll can be collected from
20 the remaining toll rate of the IC card 58 (YES in
step 829), charge processing information h is
transmitted to the transmitter/receiver 54 of the
portable telephone 14 as the transmission source to
withdraw a toll rate corresponding to the toll
25 (step S30).
If the comparison result in step S27 contains

inconsistency (NO in step S28), charge processing using




“and'output to an authenticating section 48. The authenticating section 48
recogni zes the vehicle on 15 the basis of the decryption result. The
vehicle recognition result is conpared with recognition information b
"output froma roadside apparatus 16 in step S22 (step S27). If there is no
inconsistency (YES in step S28), and a toll can be collected from20 the
remaining toll rate of the IC card 58 (YES Step S29), charge processing
information h is transmtted to the transnﬂtter/recelver 54 of the
portabl e tel ephone 14 as the transm ssion source to wthdraw a toll rate

| S30 f.th |
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conparison result 1 n step 827 cont S no |nc ncy ( in step S28),

and the toll canpaioibe cgold@cdedif r@%ém?e&emim@&tﬁolésr@é@apf the IC
card 58 (NOin step S29), charge processing for a vehicl'e 10 as the

transm ssisopn source iBf dgie ddmpdnei ¥y £Se1tbed d0epnssteposPaohsthe first
enbodi nent (step S34). As described in step S10 of the first enbodi nent, a
char ge inconsistency (YES in step S28), and the toll cannot be

collected from the remaining toll rate of the IC card

58 (NO in step S29), charge processing for a vehicle 10

as the transmission source is done in the way described

10 in step S9 of the first embodiment (step S$34). As
described in step S10 of the first embodiment, a charge
processing result e is returned to the portable
telephone 14 of the vehicle 10 as the transmission
source using wide range communication (step S35).

15 The charge processing information h returned from
the charging apparatus 18 in step S30 is received by
the transmitter/receiver 54. The CPU 56 reduces the
toll rate corresponding to the toll from the remaining
toll rate of the IC card 58 on the basis of the charge

20 processing information h and updates the remaining toll
rate of the IC card 58 (step S31). 1In addition, the
charging apparatus 18 is notified of the updated toll
rate as withdrawal result information j by the
transmitter/receiver 54 (step S32).

25 Upon receiving the withdrawal result information j
transmitted from the transmitter/receiver 54, the

charging apparatus 18 recognizes that the settlement is



" processing result e is returned to the portable telephone 14 of the
vehicle 10 as the transm ssion source using w de range communi cation (step
S35). 15 The charge processing information h returned from the charging
apparatus 18 in step S30 is received by the transmtter/receiver 54. The
CPU 56 reduces the toll rate corresponding to the toll fromthe remaining
toll rate of the IC card 58 on the basis of,.the charge 20 processing
information h and updates the remaining toll rate of the IC card 58 (step
531). In addition, the charging apparatus 18 is notified of the updated
toll rate as mnth ra\/@3 rest ultfi¥ﬁornation 1 by the transmtter/receiver
54 (step S32). 5 pon rece|V|ng e mﬁthdramal result information j

ecogn zes that the 61 LTRENTS 95 Foral Sred To oy oen) S5e Rasart Bel
above, i nce thedigld (HhARGIING S gth%ém;& r@cé&}&lrﬁ:@a&%  gret hod

according to this ment has t e above arrangenent uncti ons and

5 effects obtai !é@zﬂ;ddln‘?ehﬁ: fidstermedivedr SO PernObf @ etbnisi gy t he
| C card 58. Additional advantages and nodifications Will readily occur to

those skild ed i rffetay tobtHielerf alre,thd el d 4 edibdlineht tSabropstero@spect s
is not limted to 10 the specific details and representative enbodi nents

obtained using the IC card 58.

Additional advantages and modifications will
readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is not limited to
10 the specific details and representative embodiments
shown and described herein. Accordingly, various
modifications may be made without departing from the

spirit or scope of the general inventive concept as.

defined by the appended claims and their equivalents.



“ shown and described herein. Accordingly, various nodifications may be nade
w t hout departing fromthe spirit or scope of the general inventive
concept as, defined by the appended clains and their equivalents. 23 WHAT
IS CLAIMED IS: 1. Atoll charging systemconprising: a roadside apparatus;
an onboard device which is capable of being 5 arranged in a vehicle; a
portabl e tel ephone; and a charging apparatuys, wherein said roadside
apparatus detects the vehicle entering a charging area and transmts
charging 10 information containing at least toll information and an

address of the chargi ng apparat us; Ld.on evi,ce receives the
charging information transmtted W@%%1%%i§ﬁ$%a gi%é'apparatus, gener at es

vehicle identification inf ti . 'ﬂfgg'f ; icle, and outputs,
to said portable te?%bhong$ﬂ?%§?%3%?F%% % ofha%?%ﬁfh%?g “instructs to
transmt the charging ifQidmid o, b mehi cl e identification information
to the address contained in the received charging information; 20 said

portabl e tel ephone trangrgsatdheishoddiviei ch N Or dBRbaoTe a6l yethgl e _
identification information to the address on the basis of the instruction

i nformati @n arranged in a vehicle;

a portable telephone; and

a charging apparatus, wherein

said roadside apparatus detects the vehicle
eﬁtering a charging area and transmits charging

10 information containing at least toll information and an
address of the charging apparatus;

sald onboard device receives the charging
information transmitted from said roadside apparatus,
generates vehicle identification information to

15 identify the vehicle, and outputs, to said portable
telephone, instruction information which instructs to
transmit the charging information and vehicle
identification information to the address contained in
the received charging information;

20 said portable telephone transmits the charging
information and vehicle identification information to
the address on the basis of the instruction information
output from said onboard device; and

said charging apparatus receives the charging

25 information and vehicle identification information

transmitted from said portable telephone, identifies

the vehicle on the basis of the received wvehicle



" output from said onboard device; and said charging apparatus receives the
charging 25 information and vehicle identification informtion
transmtted fromsaid portable tel ephone, identifies the vehicle on the
“basis of the received vehicle 24 identification information, and executes
charge processing for the identified vehicle. 2. A systemaccording to
claim1, wherein said charging apparatus tyansmts a charge 5 processing
result to said portable tel ephone as the transm ssion source of the
charging information and vehicle identification information, and said

portabl e tel ephong. r.ecei . the char . processing result transmtted from

sai d chargi ng 101Cgeﬁlptglr%té/ua§‘slaonrh ld}é]opﬁngastsl%‘(e %rh%r%fge%lﬁ %%s%lil%ﬁg?’ esult or

out puts the char LSS r | VOj . A system accordi ng
cpe(s%g?gsot;!%foaﬁ%‘ adtet VP &§ x?'%fxfclé.

to claim1, wherein sal evice 1s use or conmmuni cation in a

shorter range than tfgi.ﬁﬁsﬁggéhFggéé%&fh%eégp?ngm 15 &%e gl charging
Ic

system using an onboard device and portablfe telephone, w are arranged
in a vehicle, conprisiffy @hdPp0sd dgoEPPRAF @S USrandmi €§€h VERgrgeparatus; 20

a vehicle identification apparatus; and a charging apparatus; wherein
5 processing result to said portable telephone as the
transmission source of the charging information and
vehicle identification information, and

said portable telephone receives the charge
processing result transmitted from said charging

10 apparatus and displays the charge processing result or
outputs the charge processing result as voice data.

3. A system according to claim 1, wherein said
onboard device is used for communication in a shorter
range than that of said portable telephone.

15 4. A toll charging system using an onboard device
and portable telephone, which are arranged in
a vehicle, comprising:
a roadside apparatus;
a receiving apparatus;
20 a vehicle identification apparatus; and

a charging apparatus; wherein

said roadside apparatus detects the vehicle
entering a charging area and transmits charging
information containing at least toll information and

25 an address of the charging apparatus to the detected
vehicle;

said receiving apparatus receives vehicle



“ sai d roadsi de apparatus detects the vehicle entering a charging area and
transmts charging information containing at least toll information and 25
an address of the charging apparatus to the detected vehicle; said
"receiving apparatus receives vehicle - 25 identification informtion of
the vehicle, which is generated by the onboard device upon receiving the
charging information transmtted fron1sa|d:£ adsi de apparatus, and the
charging information transmtted 5 fromthe %ortable t el ephone by the
onboard device to the address; said vehicle identification apparatus
identifies the gihlcl as,_a tran€n155|on source of the._char

i nformation and l??ﬁﬁﬁ?f+% QBT AR of Frat FONnVERAL$5S ¢ he bﬁ i $Sof the
vehicl e |dent|f|cat|on i hf.o tion. rec ed. b sald receivin ar at us;
and said char gi i NpPAFS %ye T UTRROT % %%Vb?%c nﬁec?byl?ﬁegg hicl e

| dentified by salgvellg! & ed dentidh gl daanf%aakyémoga&@ 1BagLsagl the

charging 15 inforna received by sald Tecerving appara syst em

according to cl algpsvattherelily @Al doichas 0h89: APOARAL Hon | EABAERL EcaChar g
processing result to sai d portabl e tel ephonhe as the transm ssion source of
the chargimg i nfordmidid woekarle VES &bkondeny i £hEabhHataf QEFREEORe and
the address;
said vehicle identification apparatus identifies
the vehicle as a transmission source of the charging
information and vehicle identification information on
10 the basis of the vehicle identification information
received by said receiving apparatus; and
sald charging apparatus executes charge processing
for the vehicle identified by said vehicle
identification apparatus on the basis of the charging
15 information received by said receiving apparatus.
5. A system according to claim 4, wherein
said charging apparatus transmits a charge
processing result to said portable telephone as
the transmission source of the charging information and
20 vehicle identification information, and
said portable telephone receives the charge
processing result transmitted from said charging
apparatus and displays the charge processing result or
outputs the charge processing result as voice data.
25 6. A system according to claim 4, wherein said
onboard device is used for communication in a shorter

range than that of said portable telephone.



+said portabl e tel ephone receives the charge processing result transmtted
fromsaid charging apparatus and di splays the charge processing result or
out puts the charge processing result as voice data. 25 6. A system
“according to claim4, wherein said onboard device is used for

communi cation in a shorter range than that of said portable tel ephone. 26
7. Atoll charging systemusing an onboard.gevice and portable telephone,
which are arranged in a vehicle, a charging apparatus, and a roadside
apparatus, 5 wherein said onboard device conprises receiving neans for

ratus, 5 uheret ! ce compri ses receiving
contai ning at I oast tol 11 oF et Do Ahct L oy Sead ot o eo ARGy BF FeCe

apparatus, and %% i _r}gsétlréé tlieonce{i:se?glso\é]eor yelths té*?%{%ﬁ%‘f&h dirportabl e

t el ephone, instructiton intornma i‘ch st ric ansmt the charging

i nformation togeg W .t Vel d [ £ | on, i pformt i f the
vehicle to theedagghel\gslé(}onat S(Jiﬂnaecjﬁl ndjﬁggé:ﬁ;%éﬂnghé nf or nat(?%ir;aél)S recei ved
by said receivi s,and said portable tel ephone transnmits, on the

basis of the instruction information output fromsaid instruction neans,
the chargisng i nf or matyrsrd ngedded onbddrd hgevebé ctempeesésfi cation

information to
receiving means for receiving charging information
transmitted from said roadside apparatus containing at
least toll information and an address of said charging
apparatus, and
10 instruction means for outputting, to said portable
telephone, instruction information which instructs
to transmit the charging information together with
vehicle identification information of the vehicle to
the address contained in the charging information
15 received by said receiving means, and
said portable telephone transmits, on the basis of
the instruction information output from said
instruction means, the charging information together
with the vehicle identification information to
20 the address and receives a charge processing result
processed by said charging apparatus on the basis of
the transmitted charging information and returned from
sald charging apparatus.
8. A system according to claim 7, wherein said
25 portable telephone displays the received charge
processing result or outputs the charge processing

result as voice data.



" 20 the address and receives a charge processing result processed by said
chargi ng apparatus on the basis of the transmtted charging information
and returned from said charging apparatus. 8. A systemaccording to claim
"7, wherein said 25 portable tel ephone displays the received charge
processing result or outputs the charge processing result as voice data. -
27 9. A systemaccording to claim8, wherej-n said onboard device is used
for conmmunication in a shorter range than that of said portable tel ephone.
10. A system according to claim7, wherein said 5 onboard device is used

for communication in & sggr%géteﬁaggggfgggggp Fc?giﬁabd Qﬁé£89 esg§geghone.

11. Atoll charging neth nprisin ¢ting a vehicle enterirng

charging area by, %’xgcﬂ&%ﬁé@@f%ﬁé@%&ﬁﬂéﬁ%&ﬁf&aﬁ 391 09, | Bf OF pBE i on 10

containing at |eas or ma ress ofr a charging

appar atus 1o & Loadsi e aPAY 34154 0 thor LSt ectetlyebll e causing an

onboard device arr . the vehicle "to receive the transmtted charging
information; 15 outpud!ing dechad@bdeing of el dmand vedr&le said

identification information to identify the vehicle from the onboard device
to a portabl e telgphone dormadi Cableed Wéh ¢hemamnbosat toslevih C€; shorter
range than that of said portable telephone.
11. A toll charging method comprising:
detecting a vehicle entering a charging area by
a vehicle sensor and transmitting charging information

10 containing at least toll information and an address of
a charging apparatus from a roadside apparatus to the
detected vehicle;

causing an onboard device arranged in the wvehicle
to receive the transmitted charging information;

15 outputting the charging information and wvehicle
identification information to identify the vehicle from
the onboard device to a portable telephone communicable
with the onboard device;

transmitting the charging information and

20 the vehicle identification information output from
the onboard device to the portable telephone from
the portable telephone to the charging apparatus on
the basis of the address; and

causing the charging apparatus to identify the

25 vehicle on the basis of the vehicle identification

information and execute charge processing for the

identified vehicle on the basis of the charging




“transmtting the charging information and 20 the vehicle identification
informati on output from the onboard device to the portable tel ephone from
the portable tel ephone to the charging apparatus on the basis of the
address; and causing the charging apparatus to identify the 25 vehicle on
the basis of the vehicle identification information and execute charge
processing for the identified vehicle gn e hasis of the charging 28
information. 12. A nethod according to claim 11, wherein said charging
apparatus transmts a charge processing result to the portable tel ephone
as 5 a transnis%%ﬁp sour.ce of the charging information and the vehicle

i dentification iMFOFETSE " and said portabl e tel ephone receives the charge

processing result tr snit%&%ﬂg&ngé%g} K 'du%lﬁﬂgﬁhgt%%éygﬁgisplays t he
d u s(f%g{c {

charge processing 10 result of outp arge processing result as

voi ce data. 13. A ”E%Qﬂﬁi%%%géﬁﬂﬁléﬂﬁﬂfﬁﬁ&s g@gﬂ§i£E%P§t%@£9@§rd device is

used for communication in a shorter “‘range than t portabl e
tel ephone. 15 14,y A d<Qling haling vetied Lo sd s 1edfdRetdg a vehicle

entering a charging area by a vehicle sensor and transmtting charging
i nformati gn a transmission source of the charging information and
the vehicle identification information, and
said portable telephone receives the charge
processing result transmitted from the charging
apparatus and displays the charge processing
10 result or outputs the charge processing result as
voice data.

13. A method according claim 11, wherein the
onboard device is used for communication in a shorter
range than that of the portable telephone.

15 14, A toll charging method comprising:
detecting a vehicle entering a charging area by
a vehicle sensor and transmitting charging information
containing at least toll information and an address of
a charging apparatus from a roadside apparatus to the
20 detected vehicle;
causing an onboard device arranged in the vehicle
to receive the transmitted charging information and
generate vehicle identification information to identify
the vehicle;
25 causing a portable telephone communicable with
the onboard device to transmit, to the address,

the charging information received by the onboard device



“containing at least toll information and an address of a charging
apparatus from a roadsi de apparatus to the 20 detected vehicle; causing an
onboard device arranged in the vehicle to receive the transmtted chargi ng
information and generate vehicle identification information to identify
the vehicle; 25 causing a portable tel ephone communi cable with the onboard
device to transmt, to the address, the_phgkging i nformation recei ved by

t he onboard device - 29 and the vehicle identification information
generated by the onboard device; and causing the chargi ng apparatus to

recei ve the char.gi i nat i o gﬂ?. h ehi c i j ficatlion
information t ra%sr%‘lit eédq%e?%lﬁ elndpor a%ﬁ%aqﬁﬁp%rg%%,ﬂg&dééé i ?%/n?]ﬁaét%%h}?%l e
on the basis of ﬁﬂﬁ% ehicle jdentification informati on, and
execut e charge t%?§é£55|ﬁéfg§?%t € i é%tified vehicle. 15. A nethod

according 1o cl al m 14aibigigi the 1nd 19 GhaLG) 100 BRPAE B! Heck {AESERLS 2

charge processing result to the portable tel ephone as a transm ssion

source of the chalidithd NfOrdmidOMbranthd e VRIL L Be | deii i § £ Cad £ 0o

information, and the portable tel ephone receives the charge 15 processing
result transn ttiegrdrmemildie halgiitgedppadmttise ansk €hISD aysl dpreodar ge

processing result or
identify the vehicle on the basis of the received
vehicle identification information, and execute charge
processing for the identified vehicle.
15. A method according to claim 14, wherein
10 the charging apparatus transmits a charge
processing result to the portable telephone as
a transmission source of the charging information and
the vehicle identification information, and
the portable telephone receives the charge
15 processing result transmitted from the charging
apparatus and displays the charge processing result or
outputs the charge processing result as voice data.
16. A method according claim 14, wherein the
onboard device is used for communication in a shorter
20 range than that of the portable telephone.
17. A toll charging method comprising:
when a vehicle sensor detects a vehicle entering
a charging area, causing an onboard device arranged in
the vehicle to receive charging information transmitted
25 from a roadside apparatus which transmits to the
detected vehicle the charging information containing at

least toll information and an address of a charging




“outputs the charge processing result as voice data. 16. A nethod according
claim 14, wherein the onboard device is used for communication in a
shorter 20 range than that of the portable telephone. 17. A toll charging
met hod conprising: when a vehicle sensor detects a vehicle entering a
chargi ng area, causing an onboard device arranged in the vehicle to

receive charging information transmtted froma roadsi de appar at us
which transmts to the detected vehicle thé charging information containing
at least toll information and an address of a charging 30 apparatus and

causi ng the onbogard .device .t ener.a vehi,.cle tdentification information
to identify the aRP@Iﬁa%ués; azi‘ﬁ]g é‘lfsjinr%ect}hee Oonr%ooaarrc%:l daevji%ee Tta% % eematoé‘ﬁ)ortabl e
5 tel ephone comyuniy ] - oar e deViCe it T iy { ﬁggrging

i nformation and t@lel%\a/le ﬁ'c e ] cfel%%rggla?llrgkn |Ein gjrﬁrraﬁzlnraét%tltﬂg address to

transmt the chasgiing e, Nfyy mation and the vehicle identification
information to the charging apparatus which identifies the vehicle 10 on

the basis of the vehiglgiigpriid iGad oM | 9L d@attOnnaiedda e38EL48Be Char ge
processing for the identified vehicle. 18. A method according to claim 17,

wherein the chalegicithoaRp Aot itdadIsTivis i tHEr@hoaht OERsSS| titansit t to
the portable tel ephone as a
the charging information and the vehicle identification
information to the address to transmit the charging
information and the vehicle identification information
to the charging apparatus which identifies the wvehicle
10 on the basis of the vehicle identification information
and executes charge processing for the identified
vehicle.
18. A method according to claim 17, wherein
the charging apparatus transmits a charge
15 processing result to the portable telephone as a
transmission source of the charging information and
vehicle identification information, and
the portable telephone receives the charge
processing result transmitted from the charging
20 apparatus and displays the charge processing result or
outputs the charge processing result as voice data.

19. A method according claim 17, wherein the
onboard device is used for communication in a shorter
range than that of the portable telephone.

25 20. A toll charging method using an onboard device
and portable telephone, which are arranged in

a vehicle, a charging apparatus, and a roadside



“ transm ssion source of the charging information and vehicle identification
information, and the portable tel ephone receives the charge processing
result transmitted fromthe chargi ng 20 apparatus and di spl ays the charge
processing result or outputs the charge processing result as voice data.
19. A nmethod according claim 17, wherein the onboard device is used for
communi cation in a shorter range than that,of _the portable tel ephone. 25
20. A toll charging nethod using an onboard device and portable tel ephone,
which are arranged in a vehicle, a charging apparatus and a roadsi de 31

apparatus conpri_sin %ta%usc\?n rté{é:l aaﬁq%ﬁﬁéh opn éa%ltr@e@egg ﬁ%@{cgi ng

i nformation tOgé—‘tHQ OI’I’TB.IOI’] rom

the onboard dege%% AN SR S AR N }ﬁémllt% dansm tied

fromthe roadsi apparatus o1 2 t7 ansm ar gl ng i'nf oF it i on

cont ai ni ng at t f n
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appar at us when a e sensor entering a charging

area, generat es dha eehigle 1R ddentd fﬂrf@td Y d i Primtd ot dentify the
vehicle, and outputs the generated vehicle identification information

toget her w th theaeegited chamgidhe ddddy i iapbdrate fuort abl e tel ephone
to the charging apparatus which identifies the vehicle on the basis of
transmitting the charging information containing at
least toll information and an address of the charging
apparatus when a vehicle sensor detects the wvehicle
entering a charging area, generates the vehicle
10 identification information to identify the vehicle, and
outputs the generated vehicle identification
information together with the received charging
information to the portable telephone, to the charging
apparatus which identifies the vehicle on the basis of
15 the vehicle identification information and executes
charge processing for the identified vehicle on the
basis of the charging information.
21. A method according to claim 20, wherein
the charging apparatus transmits a charge
20 processing result to the portable telephone as
a transmission source of the charging information and
vehicle identification information, and
the portable telephone receives the charge
processing result transmitted from the charging
25 apparatus and displays the charge processing result
or outputs the charge processing result as voice data.

22. A method according claim 20, wherein the



15 the vehicle identification informati on and executes charge processing
for the identified vehicle on the basis of the charging information. 21. A
nmet hod according to claim20, wherein the charging apparatus transmts a

“charge 20 processing result to the portable tel ephone as a transni ssion
source of the charging information and vehicle identification information,
and the portable tel ephone receives the_charge_ processing result
transmtted fromthe chargi ng 25 apparatus and di spl ays the charge
processing result or outputs the charge processing result as voice data.

22. A nethod accordi ng, ¢l ai.m 2Q, mhe 2 onb rd d |ce |s sed for
conmuni cation i % éﬁgir d& lrcfnglg an%{ Jtoa{bl t%l ep%otﬁ &

range than that of the portable telephone.



