COWPCSI TE VEHI CLE TRACKER FOR USE W TH ELECTRONI C TOLL COLLECTI ON SYSTEM
BACKGROUND OF THE I NVENTION 1. Field of the invention 5 This invention
relates to a conposite vehicle tracker for use wth an electronic toll
collection system and in particular, to a conposite vehicle tracker for
use with an electronic toll collection systemintegrated with a gl obal
positioning system (GPS), a nobile comrunication systemand a beacon
conmmuni cation nodule. 10 2. DESCRI PTION OF THE PRI OR ART A conventi onal
manual toll collection systemusually results in traffic jamand air

pol lution becaUSGOIbﬂ)O@WE“VEHP@E% FRACKER FOR USEWWIITAnd t he

progressively increased vehicles. Particularly, for a purpose of

mnimzing the traffLECTRONIQ I SIck eSO IVE BOTI @Ay sS YISTEEMadway
operators have no choice but to stop the toll collection systemin the

hi ghways. It is inportant to make full use of the limted roadway by

enpl oyi ng a vehi cul ar nmanagenent system of today's intelligent traffic
network. Al though soBACKIGROAUNIYIQFcAHEA VEsNT[I@(bT wer e devel oped,
20 they still had nmany drawbacks. For exanple, the construction cost of

roadways, social cost correlating to reconstruction of roadways, cost of
vehicle trackers are very critical to develop successful electronic toll
col l ection syst ekield|of thedigventieni cul ar tol |l collection system after the
drivers 1 have stopped their vehicles and paid fees, the vehicles are

al | owned - . . . :
This invention relates to a composite vehicle tracker for use

with an electronic toll collection system, and in particular, to a
composite vehicle tracker for use with an electronic toll collection
system integrated with a global positioning system (GPS), a mobile

communication system and a beacon communication module.
10 2. DESCRIPTION OF THE PRIOR ART

A conventional manual toll collection system usually results in
traffic jam and air pollution because the new-built roads are too
finite to withstand the progressively increased vehicles.
Particularly, for a purpose of minimizing the traffic jam, on

15 successive holidays, the roadway operators have no choice but to
stop the toll collection system in the highways. It is important to
make full use of the limited roadway by employing a vehicular

management system of

today’s intelligent traffic network.
Although some electrical toll collection systems were developed,
20  they still had many drawbacks. For example, the construction cost
of roadways, social cost correlating to reconstruction of roadways,
cost of vehicle trackers are very critical to develop successful

electronic toll collection systems.

In today’s vehicular toll collection system, after the drivers



to |l eave. Such toll collection systemis not cost-effective. In addition,
t he procedures of stopping vehicles to pay fees are tinme- consum ng and
usually result in traffic jam As for an automatic 5 vehicul ar tol
collection systemin Taiwan, it is still under research and devel opnent.
One automatic vehicular toll collection system inits trial period was
practiced by throwng in coins. Such automatic systemhas failed due to
several reasons. Accordingly, the above-described prior art product is not
a 10 perfect design and has still many di sadvantages to be solved. In

views of the h%%vﬁbgﬁéﬁrtihlé?ﬂvghﬁﬂgy%ﬁfdaﬁéﬁi resulthedvdiierss hhe atioRwant i onal
open-type electronic toll collection system the applicant keeps on

vehi cl evi ng 4pf|ag@l NgENch OtodEV@ 18t thorf WYRESMt & MRhicebeeffeacker fof use
wi th an open-type electronic toll collection 15 system according to the

present i nvenidditiohhthe Provbdhelzeaf seshpidgpechiebese tanthy éseanch tifbeMVARY OF
THE | NVENTI ON An object of the invention is to provide a conposite vehicle
tracker for weaswmihgambpenailypeessilednrivaffic tjoim. cAlsl fot Anmwysiadig 20

whi ch integrates existing global positioning system (GPS), nobile

comuni cafi owegy@ulemtaﬁdc@ﬁa@mncso’ﬁmmi igaTronamptiuisestid unddrveassarely apply
to an electronic toll collection system such that _costs of the nanual

toll collectiadd §g¥elommeninst PnetaHamaiy vohicwgs tell sgUsqHoPnErite™ | oadi ng
O e SO0, D mehaetnss hEVaR | Sl S0y
facilitates %lglitgga%r{]:dsycs?enr\rll n&i.sepe;[iled due to several reasons.

Accordingly, the above-described prior art product is not a

10 perfect design and has still many disadvantages to be solved.

In views‘ of the above-described 'disadvantages resulted from
the conventional open-type electronic toll collection system, the
applicant keeps on vehicleving unflaggingly to develop a composite
vehicle tracker for use with an open-type electronic toll collection

15 system according to the present invention through wholehearted

experience and research.
SUMMARY OF THE INVENTION

An object of the invention is to provide a composite vehicle

tracker for use with an open-type electronic toll collection system,

20  which integrates existing global positioning system (GPS), mobile
communication system and beacon communication module to
universally apply to an electronic toll collection system, such that
costs of the manual toll collection system, construction cost of
operating equipments, loading of vehicle trackers, passing time of

25 the vehicles, energy source and air pollution are reduced, and this



passage of vehicles. Another object of the invention is to provide a
conposite vehicle tracker for use with an open-type electronic tol
collection 5 system which uses a beacon comuni cation nodule to reinforce
comuni cation in dead space so as to electronically and automatically
deduct noney from marching vehicles. The above objects of the present

i nvention can be achieved by wusing a conposite vehicle tracker for use
with an open-type 10 electronic toll collection system The conposite
vehicle tracker conprises a central processing nodule, a global positioning

modul e, a mMbpkdi@oRRIMYNI €81le0fi oD@ m XabEHGIEs Nhidt évdmest €, an
IC interface nodul e and an information output nodule, wherein the central

processi ng mydigkgge bs vahi@en control center for receiving 15 data
correlating locations and time positioned by the global positioning
nmodul e, control |l iAgothe lbBj¢ctt eff e inwdutient ds dedped vidwraecofmmeaitan | C
card electronic wallet, and transmtting the data into a rear-end
accounti ng syshéshef trackedifor vise whid anbdpen-typeneledtcanicoto lhvhliectiond t he
beacon conmuni cati on nodul e; the 20 gl obal pasitioning nodul e continuously
recei ves 8at #YStdm avhisht 8pes tée bprgOANCARIBHHA2iPRem@AlUe aloe reHdATEDNVer t ed
into readable data,correlating |locations and tinme so as tqQ be transferred
to the cent CAMPBHEEAIhg Rpdtfasd SRECHDBIO e2R orffunflCatiogcHduI Y s  used
as a conmmunicative. . ni er acxé%ttbet vveez t he vehi.cl e cker and a 25 base

e I

Station for AReRaHEG AOEBFY 1O MY GER T and i me of | the
vehi cl e tracker apddeduet of mpney (Lam.Lh6 B ASLIANLE, Yl Lokievtd dy1e

accounting center via the baseé statl on, receirving r
using a composite vehicle tracker for use with an open-type
10 electronic toll collection system. The composite vehicle tracker
comprises a central processing module, a global positioning module,
a mobile communication module, a beacon communication module,
an IC interface module and an information output module, wherein
the central processing module is a main control center for receiving
15 data correlating locations and time positioned by the global
positioning module, controlling the IC interface module to deduct
money from an IC card electronic wallet, and transmitting the data
into a rear-end accounting system for audit via the mobile
communication module and the beacon communication module; the
20 global positioning module continuously receives data from a
satellite via an antenna, the data are then converted into readable
data correlating locations and time so as to be transferred to the
central processing module; the mobile communication module is
used as a communicative interface between the vehicle tracker and a
25 base station, for noticing the data correlating locations and time of

the vehicle tracker and deducted money from the electronic wallet

to the accounting center via the base station, and receiving return



3 data fromthe accounting center; the beacon comunication nodule is used
to reinforce universal comunication of the vehicle tracker when poor
comuni cative strength of the gl obal positioning nodule and the nobile
conmmuni cati on nodul e exists, thus, the data 5 correlating | ocations and
time of the vehicle tracker and deducted noney fromthe electronic wallet
can be noticed to the accounting center via the beacon comuni cation
nodul e, and the return data fromthe accounting center will be received.
BRI EF DESCRI PTI ON OF THE DRAW NGS 10 The draw ngs di sclose an illustrative

enbodi ment  ofdaHeromr @ReHtcd UM iceAtitED RIcvascdAnaANAERibhymbAgle/ari ous
advant ages and objects hereof, and are as follows: Fig. 1 is a block

di agram of aisamgedsid eeivi€biczl eniverskletomdiunidacion dh the veheclet ttpeker

el ectronic toll collection systemaccording to 15 the present invention;
Fig. 2 is a selmmabic conagnamatidaustreagiingf dhe rgddbakposivinmingcavidole syst em
by using a conposite vehicle tracker for use wth an open-type electronic
toll collectiand sthet anpbilieg.commynicatiomne mexdule| eysiteat g, athentistzenent
system by 20 using a conposite vehicle tracker, for use with an opep-type
el ectroni & t sorredafingclaasianssaad,timegof 4hpsvehiclg g dedpstehg an

electronic toll col]ection _system by, usin conposjte vehicle tracker for
b Oh o henY oS U el StF ot BEeE aPebe TRas He el Sutie “F | &
a flowhart ill %IS'[ rati ﬂ@ n accounti ng. altldi t s(yétem l%y

centér via t gacon communication modulé, amrd the return data

from the accounting center will be received.
BRIEF DESCRIPTION OF THE DRAWINGS

10 The drawings disclose an illustrative embodiment of the
present invention which serves to exemplify the various advantages
and objects hereof, and are as follows:

Fig. 1 is a block diagram of a composite vehicle tracker for
use with an open-type electronic toll collection system according to

15 the present invention;

Fig. 2 is a schematic diagram illustrating a traffic
communication system by using a composite vehicle tracker for use
with an open-type electronic toll collection system;

Fig. 3 is a flowchart illustrating an enforcement system by

20 using a composite vehicle tracker for use with an open-type
electronic toll collection system;

Fig. 4 is a flowchart illustrating an electronic toll collection
system by using a composite vehicle tracker for use with an open-
type electronic toll collection system; and

25 Fig. 5 is a flowchart illustrating an accounting audit system by



4 using a conposite vehicle tracker for use wth an open-type electronic
toll collection system DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENT 5
Referring to Figs. 1 and 2, a conposite vehicle tracker for use wth an
open-type electronic toll collection systemaccording to the present
invention principally conprises: a central processing nodule 1 used as a
mai n control center, wherein the central processing nodule 1 receives data
correlating 10 locations and tine positioned by a gl obal positioning
nodul e 2 and conpares the data received thereby with those of a

predet ermi nedisiggt @, coRgpbsite CEHMA | HackesUfdr ivkseCOlal (iﬁntopeﬁﬂé)l'&
interface nodule 6 is controlled to deduct noney froman I C car

el ectroni c wikéebnicatudl thHedtiba syseehransnitted into an accounting center
for 15 audit via a nobile comuni cation nodule 3 and a beacon

comuni cation nodule 4 so as to obtain automatic pay of vehicular fees; a
gl obal positioning nodule 2, wherein the gl gbal ositioniiﬁ@ mpdul e 2

conti nuously redd HED DESGRIREIONOF THEPREE BED1, the
data are then converted into reagﬁ@kﬁﬂgﬁb@ﬂ8§8@éelating Ipcations and tine
so.as to be transferred to the c 1 ng nodul e; a nobile
communi cation nodule 3, wherein the nobile conmunication nodul e can
utilize honeyconb or mcro-cell 25 honeyconb nobil e data conmunicati on,
and is a gom“runi Cﬁ%%é’r?ing to Figs. 1 and 2, a composite vehicle tracker for use
with an open-type electronic toll collection system according to the
present invention principally comprises:
a central processing module 1 used as a main control center,
wherein the central processing module 1 receives data correlating
10 locations and time positioned by a global positioning module 2 and
compares the data received thereby with those of a predetermined
site, when the comparing result is coincident, an IC interface
module 6 is controlled to deduct money from an IC card electronic
wallet, and the data are transmitted into an accounting center for
15 audit via a mobile communication module 3 and a beacon
communication module 4 so as to obtain automatic pay of vehicular
fees;
a global positioning module 2, wherein the global positioning
module 2 continuously receives data from a satellite 9 via an
20 antenna 21, the data are then converted into readable data
correlating locations and time so as to be transferred to the central
processing module;
a mobile communication module 3, wherein the mobile

communication module can utilize honeycomb or micro-cell

25 honeycomb mobile data communication, and is a communicative



5 interface between the vehicle tracker and a base station 7, for noticing
the data correlating locations and tinme of the vehicle tracker and
deduct ed noney fromthe electronic wallet to the accounting center 8 via
the base station 7, and receiving return data 5 fromthe accounting center
8; a beacon conmuni cati on nodul e 4, wherein the beacon conmunication
nodule 4 is mcrowave of infrared nmediumfor short-di stance conmuni cati on,
when the communi cative strength of the gl obal positioning nodule 2 and the
nobi | e communi cation 10 nodule 3 is less than a threshol d val ue, the

central proceafdrifigce MW e@nl tRVEKES clderrRERGORNAOAMbAk 6 2t ta®idb U uker 4 ready
for comunication, thereby reinforcing communication in dead space so as

to obtain uninstfdak clemiliadac@brmlatihyr (heatbane, arddeigat af oy redidelag
| ocations and tine of the vehicle tracker and deducted 15 noney fromthe
el ectroni ¢ watdatercandbeledotiabednpoey héramcoumt elegtroceat ealBtvita the beacon
comuni cation nodule 4, and the return data fromthe accounting center 8
will be receiageduntingl @ntar & viactharbass stadiomfiepaidrrechiving natuer date nodul e
6 is wused to deduct tolls froman IC car electronic wallet of a driver;
and 20 ah i oM todwting ceriguie 5, wherein the information out put
nodule 5 is used tobout ut characters, inags and squnds b{ ngans of a
display or a buzzir PEREIN e SARPNBNICHHOIscMOZle o FRFECIn thE 5PEYFITL are
flowcharts iuoust%%tiqg gﬁsraﬁiq¥s.of arCO”R%SiEEiVﬁhiﬁie tracke% ;or use
with an open-PFNBURHAHELPOGNE ol BETPREFoR TsRYARTC FPPEYS), 187 venicl e
tracker of t@%ort-distance communication, when the communicative strength of
the global positioning module 2 and the mobile communication
10 module 3 is less than a threshold value, the central processing
module 1 awakes the beacon communication module 4 ready for
communication, thereby reinforcing communication in dead space
so as to obtain universal communication, furthermore, the data
correlating locations and time of the vehicle tracker and deducted
15 money from the electronic wallet can be noticed to the accounting
center 8 via the beacon communication module 4, and the return
data from the accounting center 8 will be received;
an IC interface module 6, wherein the IC interface module 6 is
used to deduct tolls from an IC car electronic wallet of a driver; and
20 an information output module 5, wherein the information
output module 5 is used to output characters, images and sounds by
means of a display or a buzzer, for example.
Please refer to Figs. 3 to 5, which are flowcharts illustrating
operations of a composite vehicle tracker for use with an open-type
25 electronic toll collection system. Firstly, a vehicle tracker of the

present invention is carried on a vehicle. When the vehicle drives

on a toll section of a highway or other sections of roads requiring



present invention is carried on a vehicle. Wen the vehicle drives on a
toll section of a highway or other sections of roads requiring 6 collecting
fees, the vehicle tracker will effect an enforcenment system by
automatically identifying the type and the vehicle identification nunber
of the vehicle. In the flowhart of Fig. 3, an 1inmage processing system
(101) of the vehicle tracker will capture an 5 inmage of the license plate
the vehicle (102), and then an identifying operation is perforned on the
i cense plate (103). Afterward, the data correlating to the result of the

i dentifying Qperedtingn fieds, (thaNSRhidIRd 1 RIAP FGEOWTFERT arCUBbrdiéat The
satellite positioning receiver on the vehicle tracker wll record all

traveling 10skitees of theomehicall, ARAtEPIMAr thd hegR tdravelhendvdHiBRs Wi th
traveling lines of predetermned toll collection points (for exanple tol
col |l ection stidtntfishtionmuhéef lodwhbardhiofe. Fi th te fldvecherhiodl Rig. t3,angker 201
can determ ne whether the vehicle enters the toll collection site (202).
| f the vehi climagatmoses$iagt sistemo|10dgtaforhesvelricld Sracker weilll chptureaoker wil |
be in communication with the accounting center to performa toll-paid
oper at i on3 ( 20Bpgeatidthenbicanee plagi ther vehicle 1 92btamshthgms evridantifying
conti nuously nonitor whether other vehicles enter the toll collection site
(202) or ot h@PRFEEORAY PHAOHBER 97 dhs ligems) plate (IA3)- ¢ whtterward.ofhic tol |
collection systemw |l 20 contihuously nopitor whethet other vehicles enter
The fol | cotRLbr FEHeLYTRE Foofhe THEboot HEH | HeBHTbRE dPPEEAISR ditiuot ed
froman | C cafsehfH " 00 Cur@lab8buln®on@! 1(154)C Cad NLSLIARS
positioning receiver on the vehicle tracker will record all traveling
10 lines of the vehicle, and compare these traveling lines with
traveling lines of predetermined toll collection points (for example
toll collection stations). In the flowchart of Fig. 4, the vehicle
tracker 201 can determine whether the vehicle enters the toll
collection site (202). If the vehicle enters the toll collection site,
15 the vehicle tracker will be in communication with the accounting
center to perform a toll-paid operation (203), and the electronic toll
collection system will continuously monitor whether other vehicles
enter the toll collection site (202) or otherwise end the operations
(204). If not, the electronic toll collection system will
20 continuously monitor whether other vehicles enter the toll
collection site (202).

The above tolls can be directly deducted from an IC card
electronic wallet by means of the IC card interface. Furthermore,
prepayment, payment by credit or payment by pre-stored usernames

25 is also effective. By automatically noticing the accounting center

via the communication system, capturing the image of the license

plate the vehicle via the enforcement system located on toll



prepaynent, paynent by credit or paynent by pre-stored usernanmes 25 is al so
effective. By automatically noticing the accounting center via the

comuni cation system capturing the imge of the Iicense plate the vehicle
via the enforcenent systemlocated on toll 7 collection sites, and
identifying the license plate via the automatic identification system the
accounting center will confirmthe type, the vehicle identification
nunber, the speed of the vehicle, the passing time spot of the vehicle,
the deducting information, the 5 audit procedure, etc. In the flowhart of

Fig. 5, the %%m'éﬁ‘to'n”&teQe@ﬁ&ﬁdéﬁﬁ’f}l g the (Pft%‘r’l'éetﬁl@té RE QAR RBnfR]J €l ating
to the vehicle and its deducting condition and determ ne whet her

the vehi cl e jBastiPaktioheepstedNthe hécédm;ﬁget&:nlﬁaﬁ/@nmeeanﬂamxhé hgpyehicl e
is allowed to | eave and the inage of its license plate is del eted 10 (304).

I f not, acconhéngehield hideasificatasch inmmabenf thdesgdedensethd atehicld, hthowner of
t he vehi cle can be found and fined in accordance with the |law (305). The
conposi te velpaskimgt tenkespdtopfutde wehiclen thpedetypingeldotrmanion,t thd

coll ection systemaccording to the present invention, 15 when conparing
with othef pradibpsoeedvisntétenallnt dehrfdowgher ohaBig. f ) Ithei FRF CAMNEIE ages:

1. The present |nvent|on relates to a fully automatic electronic toll

col l ection sy&htsR (Il kRalachesk Adg lrffoﬁﬁ’é‘tthqﬁéo\‘i"é’r*ﬁﬂpé thébeisveldeleat op to
pay fees, SUSRSTA AR SV BELIE | pavedia e 20 LG L am
utilizes t hev%%%rﬁésa££% iaé/easl dﬁ)t}al)? If the fees have been paid, the vehicle
is allowed to leave and the image of its license plate is deleted
10  (304). If not, according to the captured image of the license plate,
the owner of the vehicle can be found and fined in accordance with
the law (305).
The composite vehicle tracker for use with an open-type
electronic toll collection system according to the present invention,
15 when comparing with other previous conventional technologies, has

following advantages:

1. The present invention relates to a fully automatic
electronic toll collection system, in characterized in that the vehicle
needs not stop to pay fees, such that the driving time is saved, the

20 traffic jam is reduced and the air pollution is minimized.

2. The present invention utilizes the commercially available
global positioning system (GPS) module and mobile communication
module to reduce cost of the vehicle tracker due to large reduction
of the components thereof, such that the vehicle of excellent quality

25 and reasonable price encourages the driver to install such vehicle
tracker and facilitates optimizing functions of the vehicle

management system.



gl obal positioning system (GPS) nodul e and nobil e comuni cation nodule to
reduce cost of the vehicle tracker due to |arge reduction of the
conponents thereof, such that the vehicle of excellent quality 25 and
reasonabl e price encourages the driver to install such vehicle tracker and
facilitates optim zing functions of the vehicle nmanagenent system 8 3.
The vehicle tracker of the present invention facilitates reinforcing
comuni cation in dead space by nmeans of the beacon conmmunication nodul e
such that nost sections of roadway needs not to be equi pped with

addi ti onal const Bucthen vahiclehtsadidee 5f ctirestpresenbnnardtioperfatilifgtenst s and
the buildup tine are largely reduced. In such nmanner, the operating costs
of the roadwayinfopeinst spmmneicagiducén dard shide &y meanseofdhecbeacamckers
of the drivers. Many changes and nodifications in the above described 10
enbodi ment ofcONHBURHALIRT dRodule, sBeh et seoshacetippp etff saadwiryhaeeds
departing fromt

h h f.. A di , h i
L e e e o RaniEped Pt airiona) Leopchtaen. eardthel! Horded 1o
be limt | h f th ded i s 5 9 Wi i | ai d
0o 1T NS bbbl 3RE°Fr ki caRRC AR e b Dip. Hfes ate TarkELY oo o
tol | col | ectigg, sypt e SATR' biidlbreSSe o Bkhdng oBsGEBE Ao roadway

operators are reduced and shifted to the vehicle trackers of the

drivers.

Many changes and modifications in the above described

10 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,

15



processi ng nodul e, a gl obal positioning nodule, a nobile 5 comunication

nodul e,

i nformati on output nodule, wherein said central processing nodule r
data correlating locations and tine positioned by said global posit
nodul e and conpares said data received thereby with those of a
predeterm ned site, when 10 the conparing result is coincident, said
interface nmodule is controlled to deduct noney froman IC card el ec
wal | et, and
sai d mobWiea cdsnolaiapdéd de: nodul e and sai d beacon conmuni cati on
Sso as to obtain automatic pay of vehicular fees. 15 2. The conposite
vehicl e tracker for use with an open-type electronic toll collectio
system accor di.ng Ao conaposile whkicden tsaikeér dbobake posithi eni mpemetiyie
continuously receives data froma satellite via an antenna, said data are
converted i ntdesteanizbid] gallkectivor sditam, mgmnmamgmsse@mmlty of aseenizal o be
transferred to said central 20 processing nodule. 3. The corrp05|te
tracker for WSECsiRgarmepulet ype elabatt rp@mfeowa sndueti én

accordi ng to claim1l, wherei ai d  beacon conmuni cation ul e
n cr owave? of CIOH?IF‘HP&E?W%‘HNHHHPE? SHS??O‘Hl %‘?lﬁﬁwlﬁﬁﬁﬁﬂn&‘gﬁﬁﬁn ar\/\,ﬁ[&

Vi a

said data are transmtted into an accounting system for

wh h d gl obal dul
onid robi o 18R SR bR ah ot atouRfuda SRRt Bonpler Sate d g€
central

for

10

15

20

25

DI OGER 5l ng%%gg%gfemaeSi%cde b2aCAR, COMIUNIEA 18B.fTBAY ud

connun|cat|on

orC|ng commni ca
time positioned by said global positioning module and compares

said data received thereby with those of a predetermined site, when
the comparing result is coincident, said IC interface module is
controlled to deduct money from an IC card electronic wallet, and
said data are transmitted into an accounting system for audit via
said mobile communication module and said beacon communication

module so as to obtain automatic pay of vehicular fees.

2. The composite vehicle tracker for use with an open-type
electronic toll collection system according to claim I, wherein said
global positioning module continuously receives data from a
satellite via an antenna, said data are converted into readable data
correlating locations and time so as to be transferred to said central

processing module.

3. The composite vehicle tracker for use with an open-type
electronic toll collection system according to claim 1, wherein said
beacon communication module is microwave of infrared medium for
short-distance communication, wherein when the communicative

strength of said global positioning module and said mobile

10

a beacon communi cation nodule, an IC interface nodul e and an
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dead space so as to obtain universal comrunication. 5 4. The conposite
vehicle tracker for use with an open-type electronic toll collection
system according to claim1, wherein said nobile comrunication nodule is a
conmuni cative interface between said vehicle tracker and a base station,
for noticing the data correlating |locations and tinme of said vehicle
tracker and 10 deducted noney fromsaid electronic wallet to an accounti ng
center via a base station, and receiving return data from said accounting
center. 5. The conposite vehicle tracker for use with an open-type

el ectronic t@bmmohl®Gidmedsleerd de0timd treshaidvilueihedidi demaald 15 | C
interface nodul e deducts tolls froman IC card electronic wallet of a

driver. 6. Theocesspngi heodielbi clveakiasaciaéd bescws ecaininiu@ivatipen-hyfele
electronic toll collection systemaccording to claim1, wherein said

i nf or mati on oeadupt forodwinemahicatsonelthelebyt raokfercing proovingaicgt®on nfror mat i on
associ ated to roadway and noney deduction. 7. The conposite vehicle tracker
for use withdsadopenetsppes tepbtainghiiyersl Icogpnnateatinn.syst em accordi ng to
claim1l1, wherein said nobile comrunication nodul e uses honeyconb nobile

data communicatign. 11 8. The c osite vehicle tracker for use with an
open-type’ elect rﬁh‘r‘ cCRBPPSHE| Ivég?:rplﬁn tearkes ok cbisdi Wit Gl RSH-B/PSher ei n

said 1N or gL 0 QU BT LIDHULE UL RYLS WSDRIASL YR ISR QuTS Y
mobile communication module is a communicative interface
between said vehicle tracker and a base station, for noticing the
data correlating locations and time of said vehicle tracker and

10 deducted money from said electronic wallet to an accounting center

via a base station, and receiving return data from said accounting

center.

5. The composite vehicle tracker for use with an open-type
electronic toll collection system according to claim 1, wherein said
15 IC interface module deducts tolls from an IC card electronic wallet

of a driver.

6. The composite vehicle tracker for use with an open-type
electronic toll collection system according to claim 1, wherein said
information output module allows vehicle tracker to provide

20 information associated to roadway and money deduction.

7. The composite vehicle tracker for use with an open-type
electronic toll collection system according to claim 1, wherein said
mobile communication module uses honeycomb mobile data

communication.

11



5 9. The conposite vehicle tracker for use with an open-type electronic
toll collection systemaccording to claim7, wherein said nobile

comuni cati on nodul e uses mcro-cell honeyconb nobile data comunication.
10. The conposite vehicle tracker for use with an open-type 10 electronic
toll collection systemaccording to clains 7 and 9, wherein when the
communi cative strength of said global positioning nodule is less than a
threshol d val ue, said central processing nodule enables cell codes or
mcro-cell codes of said nmobile conmunication nodule to position. 15 11. A

conposite velgicl eThé agk@pobRe HeRidket Bravkedpesr tyqe witheck Aien-tyad
coll ection system conprising essentially of a central processing nodul e,

“a gl obal posicléanong taitiwodlecaiombyitem acomdingatioi ohimpdymeéheraim kaid
interface nodul e and an information output nodule, wherein said centra
processi ng nodfdrenatéeei megpulOmddute mutpetsaphagadt@tsat inrgesampddt porends
positioned by said gl obal 05|t|on|ng nodul e and conpares said data
recei ved t hebdbyeans Iﬁ’fatdllﬁ@iﬂ Pra iazdst er mined site, when the conparing
result is c0|nC|dent said IC |nterface nDduIe is controlled to deduct
noney from Cicard el ectroni sai d dat are tran?nltted
n

into 25 ah a cou h?lg"%%f’éﬁlef KF?’é‘%ﬁl tt“iﬂkér P ‘H)aol‘fv

dul d d b t d t bt,a 12.
bay of veni caigsrpas oIl SOTHRLE I aeurdiBet bihler el TR an
open-type eln?glslrlgn&om{nq{mc&ﬁl)heﬁlt 'qQfe ke ans el Hgnte?c&ln@' mo]b]ile wher ein

sai d
data communication.

10. The composite vehicle tracker for use with an open-type

10 electronic toll collection system according to claims 7 and 9,
wherein when the communicative strength of said global positioning
module is less than a threshold value, said central processing
module enables cell codes or micro-cell codes of said mobile
communication module to position.

15 11. A composite vehicle tracker for use with an open-type
electronic toll collection system, comprising essentially of a central
processing module, a global positioning module, a mobile
communication module, an IC interface module and an information
output module, wherein said central processing module receives

20 data correlating locations and time positioned by said global
positioning module and compares said data received thereby with
those of a predetermined site, when the comparing result is
coincident, said IC interface module is controlled to deduct money
from an IC card electronic wallet, and said data are transmitted into

25 an accounting system for audit via said mobile communication

module and said beacon communication module so as to obtain

12



gl obal positioning nodul e continuously receives data froma 5 satellite via

an antenna, said data are converted into readable data correlating

| ocations and tinme so as to be transferred to said central processing
nodul e. 13. The conposite vehicle tracker for use with an open-type

el ectronic toll collection systemaccording to claim1l, wherein said 10
nobi | e conmuni cation nodule is a conmuni cative interface between said
vehi cl e tracker and a base station, for noticing the data correlating

| ocations and tinme of said vehicle tracker and deducted noney from said
el ectroni c wWalkehatie fdy 8EGRHYUIRBf&RNter via a base station, and
receiving return data fromsaid accounting 15 center. 14. The conposite
vehicl e tracker for use with an open-type electronic toll collection
system accor di2ng Thke Ctainfodite Weaidien tRaikdr (63 i wdeerwithe amodiges-thgeuct s

tolls froman IC card electronic wallet of a driver. 20 15. The conposite

vehi cl e tracled¢ectionicugd] wollectonopmstemypording te ehiim td), wlaklirestidn
system according to claim 11, wherein said information output nodule

al | ows vehi clgéoga]ackwlttomlpgovn@@ulei rfortipedusly agseeivasedaty AodBway and
noney deduction. 16. The conposite vehicle tracker for use with an

open- t ypeS 13 sefdbite oHRcan gmitenp,| gaidi dafasyrs eANKeL6H dingg readabls ﬁ?&a,

wherein said npohil.e comuni cation nodul e uses honeyco nobi | e dat
oot cot | o OHel atised AeaHRaS 44 BEt &b (bR P T IRt SHBAEn. ¢y pe

processing module.

13. The composite vehicle tracker for use with an open-type
electronic toll collection system according to claim 11, wherein said
10 mobile communication module is a communicative interface
between said vehicle tracker and a base station, for noticing the
data correlating locations and time of said vehicle tracker and
deducted money from said electronic wallet to an accounting center
via a base station, and receiving return data from said accounting

15 center.

14. The composite vehicle tracker for use with an open-type
electronic toll collection system according to claim 11, wherein said
IC interface module deducts tolls from an IC card electronic wallet

of a driver.

20 15. The composite vehicle tracker for use with an open-type
electronic toll collection system according to claim 11, wherein said
information output module allows vehicle tracker to provide

information associated to roadway and money deduction.

16. The composite vehicle tracker for use with an open-type

13



5 electronic toll collection systemaccording to claim 15, wherein said

I nformati on out put nodul e outputs characters, images and sounds by neans
of a display or a buzzer. 18. The conposite vehicle tracker for use with an
open-type electronic toll collection systemaccording to claim 16, wherein
said 10 nobil e comruni cati on nodul e uses m cro-cell honeyconb nobile data
communi cation. 19. The conposite vehicle tracker for use wth an open-type
el ectronic toll collection systemaccording to clains 16 and 18, wherein
when the conmmuni cative strength of said gl obal positioning 15 nodule is

less than a Ehsashricdididldetlectiiinds¢eRi akcPFrAIaes® dhimMPdwirentabhs cel |
codes or mcro-cell codes of said nobile conmunication nodule to position.
20 14 mobile communication module uses honeycomb mobile data

communication.

17. The composite vehicle tracker for use with an open-type
5 electronic toll collection system according to claim 15, wherein said
information output module outputs characters, images and sounds

by means of a display or a buzzer.

18. The composite vehicle tracker for use with an open-type
electronic toll collection system according to claim 16, wherein said
10 mobile communication module uses micro-cell honeycomb mobile

data communication.

19. The composite vehicle tracker for use with an open-type
electronic toll collection system according to claims 16 and 18,
wherein when the communicative strength of said global positioning
15 module is less than a threshold value, said central processing
module enables cell codes or micro-cell codes of said mobile

communication module to position.

20
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