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G: THE | eld of the invention The present invention relates to
an autona’\'\nmmmmnlmﬂmlmm payi ng nethod, and 5 nore particularly to an
automatic car , . payi ng net hod WhICh can be utilized in a car driving on
the road or on t e bridge. 2. DESCRI PTION OF THE PRI OR ART The conventi onal

automatic car toll paying nethod is disclosed by TWPatent Nos. 287264
("Toll paynment systent, reference 1) andl 365671 10 ("Automatic car toll

payi ng net hod", refere r i n g_ n on-vehicle
conmmuni cati on eqw pne#ﬂﬁ%m’l{f@liﬂifgﬁéi%mm ﬁ@ﬁ o the

communi cation equi pnent, wherein the electronic account is part of a cash
syst em ArmHWI“HE toll paynent systemincludes a positioning conmunication

qu sitioni a di stant
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comrunl cat'f*on equi pnent and exchangi ng a val uabl e account transfer nessage
t hrough an assured encrypted figure to practice the toll paynment. Reference
2 di scl osed aﬂ temthgxﬁx%hhoﬂay' ng method for a transportation tool
driving on a highway or in an area, wherein each individual transportation
20 tool sets a commrunication inputting device for conmunicating with a

center unit and wrhi ?eséﬁaiﬁ%nﬂﬁm%la&es'te ah zﬁk@ﬁﬁtﬁﬁéd:%ll?@&ﬁg%&hb@%ﬁnd at
| east a virtual toll statlon which is geographically rélatéd to the

substanti a sthatd mRticulRY QU Mutorasicled- tol'l@ﬁﬁﬂ%' BiethddWhieR B Bé Galize¢dNin

equi pnent of the transportation tool -2 includes a receiver of a G\NS
system whi ch pea\drigi ¢h the gowd orandhebriddest processor thereon to read a
position of the transportation tool so as to conpare with a position of the
virtual toll station which is already stored in a nenory for detecting a
car whi ch i s ZntBESERIPTEON OFEHE(RRIORART on. Furthernore, the 5

comuni cati on equi pnent of the transportation tool inforns a transaction of
the toll through a digital nobile transm ssion network of the center unit
and then the centdhe lmnvemonal piomatie cahfolt ppying magtBedis discloped by TW
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toll. References posi‘tioni ng devi ce
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then transnit a 15 nessa out arriv e car to the g center
through an onA¥ghhe!t6ll payment system includes a positioning communication equipment

for positioning the communication equipment, and a distant communication

15 equipment for communicating with the on-vehicle communication equipment and

exchanging a valuable account transfer message through an assured encrypted
figure to practice the toll payment.

Reference 2 disclosed an automatic toll paying method for a transportation

tool driving on a highway or in an area, wherein each individual transportation

20  tool sets a communication inputting device for communicating with a center unit

and with a roadside unit in a substantial toll station and at least a virtual toll

station which is geographically related to the substantial station previously

decided. Moreover, the communication equipment of the transportation tool



comuni cation equi pnent for charging the toll. SUMVARY OF THE | NVENTI ON An
obj ect of the present invention is to provide an automatic car toll paying
nmet hod whi ch enploys a cellular phone with a on-vehicle cellular

comuni cation 20 equi pnment to log in for paying the car toll when the car
arrives the conmunication coverage covering the toll station and | og out
when | eaving thereof. For achieve the automatic car toll paying nethod
descri bed above, the nmain concept of theZpresent invention is that each
cellular base station has a |limted comunication coverage in the cellular
phone syst em inshufles tre tengivier efch GINEesyisteimn rwhielo peovidessa signal |andma fighen an
on-vehicle cellular communication -3 equi pment under using passes through
one conmuni caPrasassebiherepyetoiead amositionofghe diansnortation tol serisde\OPEgE t he
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call a specific nunber presenting a |l og out of the automatic paynent

through the og- yRBiveld en6®l bl e fINBABK CRL itk tRaWbdITHEGH . todhethrédp® the
on-vehicle cellular communi cati on equi prent therein which has been | ogged
in for the autemmiunivatiely Neguipntdiit.er SVherc ariving ctat | substantialr adle stition, ¢kd | ul ar
base station covering the toll station, the cel%bgz;é5 s;g;;ton wi ||

i nform t heo bi kbémmyniativreeqitipmenttafitied ramspbyatncdpglelidicien caIV € bt
connected to the on-vehicle cellular comunication equi pnent or record the
toll of the p#estaadsideunit|through aceemuahigatiorotherevdtly tocbe @njeyidenaploéitledl, t he
billing center wil]l transmt a successful -paynent nmessage to the on-vehicle
cel lular conmalieadytpaishtollqui pnent through the cellular base station to be an
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( Dedi cat ed Shg&hnﬁgngﬁogp&myngQB{aﬁ}ih%gﬁggh;ter. If the electronic tol
paynment authorization is no transnit%e to the inspection |ocation by the
car, the license plate of the car will be recognized by the automatic -4
phot ogr aphi ng device and an image and a vehicle identification nunber of

the car will be an evi dencBUMMARY-OF THE INVENTEONi ng. BRI EF
DESCRI PTI ON OF THE DRAW NGS

An object of the present invention is to provide an automatic car toll paying

method which employs a cellular phone with a on-vehicle cellular communication

20  equipment to log in for paying the car toll when the car arrives the communication
coverage covering the toll station and log out when leaving thereof.

For achieve the automatic car toll paying method described above, the main

concept of the present invention is that each cellular base station has a limited

communication coverage in the cellular phone system. And, because each

25 cellular phone owns a cell ID, when an on-vehicle cellular communication



The draw ngs disclose an illustrative enbodi mrent of the present invention 5
whi ch serves to exenplify the various advantages and objects hereof, and
are as follows: Fig. 1 shows a state diagram of the automatic car toll
paying nethod in a preferred enbodi ment according to the present invention;
and Fig. 2 shows a practicing schematic view of the automatic payi ng net hod
10 for the car toll according to the present invention. DETAILED

DESCRI PTI ON OF THE PREFERRED EMBODI MENT- Please refer to Fig. 1 which
illustrates a state diagram of an automatic car toll, paying nethod

accordi ng to eqwippentsender psiog pessss throngh eae somsmniqetioncoveragel 8ng ertgesnt

I nvention is that each cellular base station_has |.imted comruni cation
coverage in t #rother commpnigationecaxpragentheapell HBeYYHL@E handed oxen t anothetone
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the car can Dev@ilih Ry ceifulbdhird! whith 3 bifdertys SeliiPreefott B ) Fay

cel lul ar communi catli oh equi pirent 11 under using enters

communi cat i onRQYRRE Bset had to%Rllla sBedifit alimbevRpesémigladbk ibé@dn fforfatid1 9. 2
illustrates a practicing schematiCc view of an automatic car toll paying

nethod in a ppgfrednt abroaghaié BRAehitte o¢ltlilstgcdOmbthieativne squipmentvereiioasly. Fig. 2
shows the interaction of an on-vehicle cellular comrunication equi pnent 11,
an 5 on-vehi cAdtentheadneechidRSREI ddadimaantrdchtiSheqhipReeng evhichris ibeemlogged in
transmtter 12, a cellular base station 6, a billing center 7, and a

i nspect i o0 | otsavésathe Gll Wad the usdragaiarhae e ealka specificl nunghwed representing aldpg t he
user previously enpolys a hot key or the regul ar, keyboard to cal] a

speci fi ¢ numbett pEthe gutematig nayment thyough e antvehigle eclidarnesmmunicalioth t he

Cont 1 nuous! y. CHBRCR Wheh ik oAy GROYEN CEmENEEARpigh auipment hetkin
which has been logged in for the automatic payment enters a communication
coverage of a cellular base station covering the toll station, the cellular base

15  station will inform the billing center to automatically chargeback from an account
connected to the on-vehicle cellular communication equipment or record the toll
of the passing car. If the chargeback or the record is completed, the billing
center will transmit a successful-payment message to the on-vehicle cellular
communication equipment through the cellular base station to be an electronic toll

20 payment authorization. Moreover, the toll road or bridge further comprises an
inspection location which sets one or more automatic photographing devices for
recognizing a license plate, and when the car passes through the inspection
location, the electronic toll payment authorization must be transmitted to a short
wireless signal receiving device in the inspection location through an on-vehicle

25 wireless DSRC (Dedicated Short Range Communication) transmitter. If the
electronic toll payment authorization is not transmitted to the inspection location

by the car, the license plate of the car will be recognized by the automatic



communi cati on equi pnent 11 therein which has been logged in enters a
communi cati on coverage of the cellular base station 6 covering the tol
station 8, the cellular base station 6 will informthe billing center 7 to
automati cal |y chargeback from an account connected to the on-vehicle

cel lular conmuni cati on 15 equi pnment 11 or record the toll of the passing
car. |If the chargeback or the record is conpleted, the billing center 7
will transmt a successful -paynent nessade to the on-vehicle cellular
conmmuni cation equi pnent 11 in the car through the cellular base station 6
to be an el ecPhopgiaphipg deyigg archen unﬁge@ndga{eg@iﬁ idemtification numher ofgh¢ caroad 2
or bridge furtq h conpr,i ses, the inspection | gcation 9 20 which has one or
nmor e automat i W‘E ®EBEYidense der RIecassing atel}l sunpldegi zing a | i cense plate, and
when the car passes through the inspection |ocation 9, the electronic tol
paynment authorization nust be transmtted to a short wrel ess signal

receiving device in tﬁﬁi i 1 Mtk vehi cl e

wi rel ess DSRC (Dedica @?@%gmﬂ % m ter 12 in the
car, wherein the 25 wireless transm ssion can be a mcroware or an infrared
transm ssion. If the electronic toll paynent authorization is not

transmitted to themertﬁ%gg g{yscitog&%imn%ﬁwem@diﬁéﬁto of g ;Flg%]s%ﬁmgeﬁlo%t e of

the car will be recognize e automati c -sp ogr I'ng device and
an i mage and whithl¥efdes tb RethplifyGRE VRN HIEAtagds dndSotféts Mirkdf, REd hfedisni tted
to the billing center 7 to be an evidence for procesSing a toll supplying.
Consequent | y, fdllogvsaut omati c car toll paying nmethod dccording to the 5
present invention, when being conpared with references 1 & 2 and the ot her
prior arts, furthdiig.ilnstovdes stateadiagramnifabe aatonfatit [cankoll payidghmethodSa rat

i nvention, when being conpared with references 1 & 2, it can detect and
recogni ze t hepwsgrredtemitodiment wemrding ta thielpreseettinventiohf dndut a car posi ti oni ng
device equipped in the car, so that a lot of cost can be saved. 10 Many
changes and nodi f Fégtd $heavsi hprapticing schemudis v of thendsetnatin payifig triethod
invention can, of course, be carried out w thout departing fromthe scope
t her eof . k&cofoaithfgqayﬁolf@ca%to ¢ REESqIN GYfeBYQN i n sci ence and the usef ul
arts, the invention is disclosed and is intended to be limted only by the
scope of the appended cl ai ns. 7_ What is clainmed is: 1. An automatic car

toll paying et hod ppquRfy By HESETIFRRON OF THEPREFRSERED "™

representing a login an autonma
EMBODIMENT

Please refer to Fig. 1 which illustrates a state diagram of an automatic car

toll paying method according to the present invention. The main concept of the

15  present invention is that each cellular base station has a limited communication
coverage in the cellular phone system. And, because each cellular phone owns a

cell ID, when an on-vehicle cellular communication equipment 11 under using
passes through one communication coverage and enters another communication
coverage, the cell ID will be handed over to another cellular base station. As

20  show in Fig. 1, the car passes through the communication coverage 3 of cell A
and enters the communication coverage 4 of cell B and the communication
coverage 5 of cell C. In this condition, the car can be charged by the toll station

8 because the on-vehicle cellular communication equipment 11 under using enters



t hrough an on-vehicle cellular communi cati on equi pnent before a car enters
a toll 5 road or bridge and hanging up; and calling a specific nunber
representing a | og out of said autonmatic charging through said cellular
phone in said car after leaving said toll road or bridge, wherein said
on-vehicle cellular communi cati on equi pment has been | ogged in automatic
chargi ng when said car enters cell governing area of a 10 comruni cation
coverage covering a toll station, a celdular base station will informa
billing center to automatically chargeback froman account connected to
sai d on vehi cthe cemmunication enwerate dnficelh Bewhich seyars the tolbstatien 8ai d tol | of
said car. 2. The automatic car to]| paying.nethod according to_claiml,
wherein said bill ng2elémtréres\mnr¢cttcmsrﬁ§¥;¢matsp YW of a8 ppmgty APl pa¥BEge to
said on-vehicle, 15 cellular .comrupi cati on g uhgggnt t hr ough ,sai d..cell ul ar

base station Pghed inR prefrrredosmbodigent acco hRIEseRt ARveRteR. cEigy25ccount
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Communi cation) transmtter, and |

aut hori zat i onor thenRpulaf BFEBakd €6l chid =5 spedificnBRAbr RPres@ftingi HTodin dhiall car,
said license plate of said 25 car will be recognized by said one or nore

aut omat i ¢ phoinghatidpagnéhe throagh thiecon-vehicle aellulap@mmegicaandquiygnanild car
passing said inspection |ocation and a vehicle identification nunber of
said car Wi | |argdethan haugdepceCémsmupusiy.ewbémtheacar dlaving (thp lopivieljicledcel e
automatic car toll paying nmethod according to claim3, wherein said
communication equipment 11 therein which has been logged in enters a
communication coverage of the cellular base station 6 covering the toll station 8,
the cellular base station 6 will inform the billing center 7 to automatically
chargeback from an account connected to the on-vehicle cellular communication
15 equipment 11 or record the toll of the passing car. If the chargeback or the
record is completed, the billing center 7 will transmit a successful-payment
message to the on-vehicle cellular communication equipment 11 in the car
through the cellular base station 6 to be an electronic toll payment authorization.
Moreover, the toll road 2 or bridge further comprises the inspection location 9
20  which has one or more automatic photographing devices for recognizing a license
plate, and when the car passes through the inspection location 9, the electronic toll
payment authorization must be transmitted to a short wireless signal receiving
device in the inspection location 9 through an on-vehicle wireless DSRC
(Dedicated Short Range Communication) transmitter 12 in the car, wherein the
25  wireless transmission can be a microware or an infrared transmission. If the

electronic toll payment authorization is not transmitted to the inspection location 9

by the car, the license plate of the car will be recognized by the automatic



5 on-vehicle wrel ess DSRC (Dedi cated Short Range Communi cati on)
transmtter and said short wireless signal receiving device are m crowave
comuni cation nedia. 5. The automatic car toll paying nethod according to
claim 3, wherein said on-vehicle wireless DSRC (Dedi cated Short Range
Conmuni cation) transmtter 10 and said short wreless signal receiving
device are infrared communi cation nedia. 6. The automatic car toll paying
met hod according to claim 1, wherein sai@-on-vehicle cellular communication
equi prent enpl oys a hot key conveniently to call said specific nunmber
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positioning device equipped in the car, so that a lot of cost can be saved.

10 Many changes and modifications in the above described embodiment of the
invention can, of course, be carried out without departing from the scope thereof.
Accordingly, to promote the progress in science and the useful arts, the invention

is disclosed and is intended to be limited only by the scope of the appended claims.
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through an on-vehicle cellular communication equipment before a car enters a toll
5  road or bridge and hanging up; and

calling a specific number representing a log out of said automatic charging

through said cellular phone in said car after leaving said toll road or bridge,
wherein said on-vehicle cellular communication equipment has been logged
in automatic charging when said car enters cell governing area of a
10 communication coverage covering a toll station, a cellular base station will inform
a billing center to automatically chargeback from an account connected to said on-

vehicle cellular communication equipment or record said toll of said car.

2. The automatic car toll paying method according to claim 1, wherein said
billing center will transmit a successful-payment message to said on-vehicle
15  cellular communication equipment through said cellular base station to be an

electronic toll payment authorization if said account or said record is completed.

3. The automatic car toll paying method according to claim 1, wherein said
toll road or bridge further comprises an inspection location having one or more
automatic photographing devices for recognizing a license plate, and when said
20 car passes through said inspection location, said electronic toll payment
authorization is transmitted to a short wireless signal receiving device in said
inspection location through an on-vehicle wireless DSRC (Dedicated Short Range
Communication) transmitter, and if said electronic toll payment authorization is
not transmitted to said inspection location by said car, said license plate of said

25  car will be recognized by said one or more automatic photographing devices and
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and said short wireless signal receiving device are microwave communication

media.

5. The automatic car toll paying method according to claim 3, wherein said
on-vehicle wireless DSRC (Dedicated Short Range Communication) transmitter

10  and said short wireless signal receiving device are infrared communication media.

6.  The automatic car toll paying method according to claim 1, wherein said
on-vehicle cellular communication equipment employs a hot key conveniently to
call said specific number representing said log in or said log out of said automatic

payment,
15



