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1. Field of the Invention The present invention relates to a vehicle
managenment systemand, 5 nore particularly, to such a vehiclelwmmmmmmmmmw
systeminstalled in a vehicle having a gl obal positioning syst
wi rel ess conmmuni cati on device. Wen the vehicle entered or noved awaye+from
a specific road (for exanple, a freeway, highway, toll bridge, . . . ), the
on-vehicle wireless ¢ ' ' { ' t on a ol
center, for 10 enabli W@M%W@El?gﬂﬁchi eve ,m@m@mm@mmm
managenens . £ - PalalWaly | ahtire controlling, ETC
tol | col FReERs !l‘!-”--.“—!-' NYE ,Ytorcade managi ng, . . . &fi¥¥etc.
2. EEScriptiqa of Related Art In a conventional freeway, solid tol
st ati ons laFteldofithe/layention 15 predeterm ned pitch along the way. Wen
passing through a toll station, vehicle drivers nmust slow down the speed
and pay the tollhefpresefthimvention relatesctoi owehied b oamddement systéfi and, ow
rate, and interferes with safety driving. Further, this manual tol
col l egti [ o] f4 G . I avd Hr S
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“electronic-to ection systems were 20 geve rared wrel ess

el ect roni I Cli ] ' LS . J I Lvers in
col 1 d t oneilsie afing 3 blobA MO Ghing bACRTRRY A WitgBE Lo bBIRERIOE °, o
toll fee from repaig. aratus of the,on-vehicle unit_. of t vehi cl e
bassed T HEVER (W heBltHeNCiF R BT HE R snbYoth Awalr are s ShesiBTesd AR Th
met hod of using an infrared wreless electronic toll i caol l ection system
in a spe@Kﬂntpleoadflte@VW,l highway,| talbdridge,| . h),nthe on-wehicles wirelessow r at e
and driving safety because the solid toll station having infrared

t ranscei consmanicaiitn tdevice dogs! in anr oas érhea freasmey contlol edertegsforust sl ow

down the speed when passing the toll station. Building such solid toll 5
Cati > , ) s I
stal]@ns eg blriﬁgit?e seRpté bﬁnfr%@eﬁ&‘iﬂtg %@ﬁl@ﬁﬁléﬁ%’ﬁﬁrﬁ%ﬁé&ﬁﬂﬁ%ﬁﬁh@s a tong

time. Furtﬁe , IS neither reasonabl e nor convenient -to ask vehi ¢

e
owners t t { i Y | ar at us
of the on AR yBEAE Yol iing RN, FRTEleShERi( fofl SGHBLABR) eORAC
on-vehicl e %r egai d agfar aaus does, not encpurage vehicle owers to install.
10 Ther e A URGAEHE, ARBIHEACP IRARAZINEH 4 #%cti on system which requires a
solid control station_in every entrance gateway and a solid toll station in
every exﬂt%&@@%?ﬂfﬁéﬂalﬁé@dfdﬁ many solid control stations and solid toll
stations are required to be managed, and the installation tine is long, the
managenent cosinia dorprentidhalhfreefvayp salidl tbHestapionsr are tinstalleddat @an onl y
collect toll fee on vehicles running on the freeway. They do not provide

any pP§ hepredetaanifmed pioht Aoy e kvag Wi passiaguiiroaghtd ebll stagbgh car

t racki ng
vehicle drivers must slow down the speed and pay the toll fee. This toll

collection method affects traffic flow rate, and interferes with safety driving.
Further, this manual toll collection method is of low efficiency.

Thereafter, infrared wireless electronic toll collection systems were

20 developed. An infrared wireless electronic toll collection system is to install

infrared transceivers in solid toll stations along the way, which infrared

transceiver deduct the toll fee from the prepaid apparatus of the on-vehicle

unit of the vehicle passed the solid toll station by means of an infrared

transmission. The method of using an infrared wireless electronic toll



control, notorcade managing control ... and etc. Therefore, it is desirable
to provide a vehicle managenent system 20 that elimnates the aforesaid
probl ems. SUVMARY OF THE | NVENTI ON The mai n object of the present invention
has been acconplished under the circunstances in viewlt is the nmain
object, of the present invention to provide a vehicle nmanagenent system
which is to be installed 2 in vehicles for enabling a renote control

hi ch < | g |
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vehicl e S f Installation kn vehigles. which.is used with
o obal pad 0 1aRe PhCHRTE Bfesb e she SolidL il sfarfBhy piingsinEiéRt
system To achjeve these and ot her objects of the present, invention, the
vehi cl e HEABGEINGHS extendisranyeascly acrossihe éc;ewawandsveigcl&sgnwaalow
positioni ng nodul e adapted to conpute a current position information of the
vehi cl e; dewelthesspesdnwhemtpassing dhe ; tolie stationreBudding) suchnsolyd ntetins
having stored therein the global 10 position information of at |east one

ent r agce seAteSHPaEIssal dpétiflceRsid gt@iﬁe@' 4 big%’&@s{hﬁént and t@k@%%smrgt means

adapted to conpare the ‘current po ion information of the vehicle%to the

| obal L ' W . 0 ' and to
Gont rol " aie 83t FheRfef kodedhable hGP BnRERicRE 10 BRRT ARG APRM. 0,
representing a matched entyance 15 checkpojnt .and the . dentificafj,on code
of "the vARIRIPRAXIRENEY 407 the ApenniRgistcrshin Gic pEeaid aRRATRYS. Ohitinen t he
conpari son nmat ched, the processor neans al so being adapted to conpare the
current pesvehiske iurribineadvancs. The highi installation eost ofothier porvehicle mat i on
of the at |east one exit checkpoint and to control the wreless

conmmuni cyrepaidapperatus deesinetieR€owrage velficlenswhers teeimsealtint i ng a mat ched
entrance checkpoint and the identification code of the vehicle wirelessly

to thg remote qHErEols JQIUwWH ARGthepofiediva %llt&m@dﬁﬂiﬁr%%ln”%ﬁi&ﬁ-

Subject to the long-in/log-out tine -andl or location .information.. of

vehi ol es QhuReS UG ol cthibn iR &y aitkaitle BARLEY SRR £XRH'BIP

variety managenen

station in every exit gateway. Because too many solid control stations and
solid toll stations are required to be managed, and the installation time is
long, the management cost is high.

15 The aforesaid three prior art methods can only collect toll fee on
vehicles running on the freeway. They do not provide any other
management controls such as traffic volume control, stolen car tracking
control, motorcade managing control ... and etc.

Therefore, it is desirable to provide a vehicle management system

20 that eliminates the aforesaid problems.

SUMMARY OF THE INVENTION
The main object of the present invention has been accomplished
under the circumstances in view, It is the main object of the present

invention to provide a vehicle management system, which is to be installed



3 traffic volume control, electronic toll collection control, stolen car
tracking control, notorcade managi ng control, and etc. The present

i nvention need not to install a solid toll station on the road so as to
save the installation tinme and cost. 5 The renote control center can be
made havi ng a schedul e rating database having stored therein a tol
collection rating, so that the renote control center can conpute the tol

fee of eyer [cle.p L0, t _r he.sphaci fi.6.. ead di t he
toll col f{‘gc?;?%‘ﬁ sgtfﬁﬁgeﬁ%lzﬂgoalp%gpﬁec Qe &P t’gr g@negé&gés&ﬁg(?&ge rating
table or _m | eage based toll rati, formyla. 10 Theoretically, it _needs only
to conpafRAR3EE %W%Pf%a?navén&%%mmwi%sp%ﬁm ekt %néﬂo aring

t he gl obal  position coordinates of every checkpoint. In order to inprove

t he accuohbisct of tbapses@ttanventmnyomom{aem vebidlemanagernent systemefore DGPS
differential data from DGPS reference stations spread anywhere, so that the

GPS nodulistibation-ineveldckes] whichcissesed with glubal giusitiondaforagtibhaor ecei ved

differential data to proofread and to inprove the current position
coor ik na f ot h | C . di bl a
col | cht egals Hﬂagf\}aﬁlgéﬁ%;ﬁ (t ﬁgﬁr g%l?%ﬁé% nsty-rgc't}fi‘n c él‘;\({t gpﬁﬁ%fnt?%%tsapgf Q‘éﬁeezce
stations_grnywher and then sent fromthe yenote control .ce r, Wrel essly
o t he woPRAS SEdbrritebaf uiiom {58 volfelo HAnBeR bRttty inRRIfR L p
short-nmessage, digital, broadcasting, .. . and _etc. The jdentification code
of the vERNIIE, COMPASINGea g doritioring swedule adapied to sormputenanber of
the vehicle owner, credit card nunmber of the vehicle.owner, bank account
nunmber otutieat pekitidreinformationrofithe vehicley wirelesscontimnumicationapeatss;nt at i ve
of the identity of the vehicle or the 4 vehicle owner. The gl obal
posi ti onyiemoPduneafs the mcehSryafiehfs MiviAgnatored! therelie thesiglolpdli ng
techni que of using three nobil e tel ephone base stations to identify a
positd on : var ' . § L4 Al chni ques
b o e s

may be u W T el'ess conmuni cati on neans GSM
nmodul e, modul e, .3C nodul e, bl ue .t opth, modul e any_ of, a vuariety of
caui val eFPoRRTORtxEnd BERERIos heRns adapEy taBotipare the Witrehit Sostloh

information of the vehicle to the global position information of the at least

-

one entrance checkpoint and to control the wireless communication means

to send an entrance information representing a matched entrance

15 checkpoint and the identification code of the vehicle wirelessly to the
remote control center for log-in when the comparison matched, the
processor means also being adapted to compare the current position
information of the vehicle to global position information of the at least one

exit checkpoint and to control the wireless communication means to send an

20 exit information representing a matched entrance checkpoint and the
identification code of the vehicle wirelessly to the remote control center for
log-out when the comparison matched. Subject to the long-in/log-out time
~.-and/or location .information. of vehicles on a specific road, .the remote

control center can execute a variety of management controls including



The nenory neans can be fixed on board such as a hard diskdrive, 10 a
menory card, a ROM a RAM or any of a variety of equivalent fixed nmenory
devices. Preferably the nmenory neans is a flash nenory card. The nenory
means can al so be a renovabl e floppy diskdrive, a renovable nenbry card, or
any of a variety of equivalent renovable nenory devices, preferably, a
portable I1C nenory card. 15 OQther objects, advantages, and novel features

of an ian%m&Aék%zgﬁggngeggje%mr Etle i ehhifrol Ao ost (ELIRnG

description when ta acconpanyi ng draw ngs. BRI EF
DESCRI PTI TH WINGS FIG 1 i]lustrates e _system architecture of an
preferr e&ggg%iwmg?m @%@g@ ngé'ﬂt ‘M@%ﬁ‘r i tﬂ? Hﬁ@ lpgegﬁgpg}pe Vi ew
showi ng the appligatiqn, of the preferred enbodi nent of the_present

i nvent i ofOf #0 Hista @mﬁl.d talbstation emthawaadyso 85 tasaye thegnstallasigntimene
application the preferred enbodi nent of the present invention in the

ent ranceandicost. gat eways of the aforesaid freeway FICA 4 illustrates an
exanpl e of the storage content of a nenory ' device according to the

prefegred embodiherémete CoRtHY] SGtiter cAMEHE irRide ﬁagilg%;d‘@éﬁeddle ﬁﬁh?g”t of a

schedul e rating table according to the 5 preferre odi nent of t

present yavfisk Maving stored therein a toll collection rating, so that the remote
control center can compute the toll fee of every vehicle passing through the
specific road according to the toll collection rating. The toll collection

rating can be a schedule rating table or mileage based toll rating formula.
10 Theoretically, it needs only to cbmpare the longitudinal and
. latitudinal coordinates when comparing the global pesition coordinates of
every checkpoint. In order to improve the accuracy, a DGPS receiver may
be added to the vehicle to receive DGPS differential data from DGPS
reference stations spread anywhere, so that the GPS module (or on-vehicle
15 processor) of the vehicle can use the received differential data to proofread
and to improve the current position coordinates of the vehicle accurately.
The differential data can be collected in advance by the remote control
center from DGPS reference stations anywhere, and then sent from the
remote control center wirelessly to the wireless communication means of

20 the vehicle in the way of short-message, digital broadcasting, ... and etc.
The identification code of the vehicle can be the license number,
engine number, ID card number of the vehicle owner, credit card number of

the vehicle.owner, bank .account.number of the vehicle owner, or any .

equivalent code number representative of the identity of the vehicle or the



FIG6 is a bird s view show ng the application of the preferred enbodi nent
of the present invention in one entrance gateway of the aforesaid freeway
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT 10 FIG 1 illustrates a
preferred enbodi nent of the present invention installed in a notor vehicle
M The notor vehicle Muses its |icense nunber P (the nunber of the |license
plate) for identification. according to the preferred enbodi nent of the
present inyention a GPS (A obal Positioning System) nodule 1 is provided

i nsi de t & d?wvs’hi cle Mfor receiving 1 S global position signal from
satellites 21 for calcuylating the current position coordinates (Xc, Yc, Zc)

‘of the notor vereglobal posiioningmeduiecan beraoPtemadidesAltermativelyer al

Packet Radi o Service) nodule 2 installed therein for wirel ess conmunication

with a rdhetpositioning technique 6f mﬁlg%ahfdegmdtﬁleatdleyhdnﬁb base syatiengitd ype

menory device 3 for data storage. Because the nenory device3 uses a high

capaci ty iﬂﬁmmgoﬁﬁf(ﬂl f&F aﬁgfféf lragvgﬁb?y dff lﬁ%lerﬁaglcﬂﬁl r;?(%ériﬁ[@lelgfé;‘c”eymn .

card away nmot or venhi to a “mal nt enance center

or updati I t he hone for connection to the Internet to dead
the u dattgﬁbﬁ@gﬁgzﬁﬁy%ﬁeqsgpﬁ ng to FIG 2, the specific road to be nanaged
inthis 6 e dinent. is a freeway, S. For easy, exp ion_ of thi

embodi ment , Flnggl'ie &Hb@l@%ﬁpmﬁelq%mmmsm%be ‘Phé%ﬂfééﬂﬁ§ug’ I@g&ml tiple
entrance gateways Al, A2, A3, . . , etc. along the way, and nultiple exit
gat eways 1Badukz CBMA module; 3G nodule, bluatoathimodule, or anysf avariety r ance

gateway Al, and one exit gateway Bl, of the freeway S. The entrance gateway

Al has begflequiealéel iwieeless ¢onemnunicutiorrhesdules.nt s All, Al2, Al3, and Al4
respectively spaced fromone another at a predeterm ned interval. The exit

gateway B3 has Pigehdth6ry fldREaPHE fRRE orf BBaKP LA 2s ardFdrkkepveand B34
10 a memory card, a ROM, a RAM, or any of a variety of equivalent fixed

memory devices. Preferably, the memory means is a flash memory card. -
The memory means can also be a removable floppy diskdrive, a removable

memory card, or any of a variety of equivalent removable memory devices,
preferably, a portable IC memory card.

15 Other objects, advantages, and novel features of an invention will
become more apparent from the following detailed description when taken
in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 illustrates the system architecture of an preferred

20 embodiment of the present invention.

FIG. 2 is a bird’s view showing the application of the preferred
embodiment of the present invention in a freeway.
- ~=rx  FIG. 3 is an enlarge view of.Fig. 2 showing the application of the

preferred embodiment of the present invention in the entrance/exit



10 respectively spaced fromone another at a predetermned interval. The r4
respective gl obal position coordinates of the entrance checkpoints All,

Al2, Al13, and Al4 and exit checkpoints B31, B32 833, anal B34 are neasured

rn advance and stored in the portable IC nmenory card of nenory ‘device 3 of

the motor vehicle M The |icense nunber P of the notor vehicle Mis also 15
stored in the nenory device 3 for identification of the vehicle M

Referrin p r |,ce 3 has also stored therein data

concer ni %&Eﬁﬁ5§8fﬂﬁsgu%§@ ﬁge&%&onshi p between every entrance/exit
checkpoi nt and cqtrespondi ng entrancel/exit IDinformation, for exanple,
ontrance chockBaCnAhisiTAas s xaMblo @t Al $10F4ESs GORFODS TwemGice | D - !
"NAL" that represents "Northward entrance gateway No. A, and exit

checkpoi devi@saccadingsthapraferredembodiment of the present Npaentiomt

represents "Northward exit gateway No. B3. FIG 4 al so shows anot her content

of the: =ent r anFgGeSi shound thevontiee ofd sthedald hiting titsldiaveotdirigh theanot her

content of the entrance/exit gateway contains entrance/ exit gateway

m | eage, P%f&*éw?‘l&?{bﬁf#h%ﬁﬁeﬂ?éﬁ&ﬁﬁgﬁ{lﬁi@ery entrance/ exit checkpoi nt.

Any ot her  equi va ormatt o cation of each entrance/exit
gat eway may be ed. Refgrri.ng to FLG 1, agai the r vehicle M
Pir ther has a EI6F 88 20 Psfs viet phowing e Fhrlicatin. it e, hEctebierent
-position cqordinates (Xc, Yc Zc),of the notor vehicle Mfromthe S nodul e
1 for cofphedigners ofethg presentoinvansion: dar ane erizange Lasewaynofathee/ exit
checkpoint stored in the menory device 3. Referring to Fig. 3, when
ent er i ng aforeshicdefieayway. t hr ough the 10 entrance gateway Al, the notor
vehicle Mnust pass through the entrance checkpoint All, A2, Al3, and Al4:
Ther ef or DETAILED DESSRIPEONOESFHE PREFERRED EMBODIMENT ' ent
position coordi nates (Xc, Yc, Zc) of the notor vehicle mat ches t he gl obal
posi {hon coor di S: f rﬁ?ﬁ ' 'lﬁje#t' 2, Al3,
and ;XQ4 it neﬂ??h‘al St eesrr%‘t}())lﬁ ve |8(L:§né18§§{ |fseog??§!iﬁgki&tﬁtflot elc@ﬁtrance
gateway Al . {.f .the processor e cantinyously. jidentified.that the current
o5t 11 on insiallas A ABofSEvetcle ST tdar eiicte BERises LSicemsbmbdthet o oba
position_caoqrdi nates of two, three, or all of .the four entrance checkpoints
A11, A12P Ae numbenief the licensecplate) fopdentifisation. Mherordiag iter the he
entrance gateway Al . Wen the motor vehicle M20 confirned driving into the
entrance pgefeemf//emb,omnmm ofths presentr kvvdation, aePEN{Gohal Resitioning D
nunber "NAI" corresponding to the entrance

System) module 1 is provided inside the motor vehicle M for receiving

15 global position signal from satellites 21 for calculating the current position
coordinates (Xc, Yc¢, Zc) of the motor vehicle M. The motor vehicle M
further has a GPRS (General Packet Radio Service) module 2 installed
therein for wireless communication with a remote control center C, and a
high capacity IC memory card type memory device 3 for data storage.

20 Because the memory device3 uses a high capacity IC memory card for
storing data, the user can carry the memory card away from the motor
vehicle M to a maintenance center for replacement or updating content, or
te:the home.for connection to the Internet to dawsmload the updating content,...,

Referring to FIG. 2, the specific road to be managed in this



checkpoi nts All, Al2 A13, and Al4 from nenory device 3, and controls the
GPRS nmodule - 2 to send out a short nessage containing the entrance . . .
gateway | D nunber "NAl" and the |icense nunber P of the notor vehicle s M
for log-in to the renote control center C. Upon receipt of the ‘short
nmessage, the control center C inmmediately sends back a | ogged-in short
nmessage to activate the audi o equi pnent 75 or video equi pnent 76 of the
notor vehicle,M noticpkng the i ver that,the notor.vehi,cle Mh ved 5
"o t he bodibentis hgweass - For Shak.ckplanatinet i eriiadimeng FIE 1 r cevay
S through the exit gateway B3, the notor vehicle M nust pass through the
exit checkpbows enly tissnortissarthding34 ThenficemayeS has meltiple entrance
processor 4 identified that the current position coordinates (Xc Yc, Zc) of
t he not orgatewaps A Y ARLAfes. efre abob the pes/, andmbltiplecexit patessayy Bone of

t he four gexit ghec‘lqﬁ)?nts B31, 8321‘,@833, and B34, iltg rreang thatygt he not or
vehi cl e | g de ing fromthe exit gateway B3; if the processor 4

"conti nudmté[g)/” 'Pgéethfified that the current position coordinates (Xc, Yc,

Zc) of the not hicle hes. t | o 0Si.t] oordin .of two,
three$ or all 3{1({%@%%9%%&8%&%%@%& @362’“%&3&’ éﬂ%oéé%%lﬁt 15
assures the departure o{ht e notor _vehjcle Mfromthe exie‘&agﬁt ev%ay B3. Wen
t he not orBaleWay| B ebniher WY aPt chihe  enfranee 2atewan

processor 4 reads in the exit ﬁewa | D nunber "NB3" corresponding to the
exit cheqrpadefinedfaur Batranes TheckpditsfAgmAmpid;y, dodiAg Rspeotivelynt r ol s

the GPRS nodule 2 to send out a short nessage containing the exit 20

gat eway |sBafedirom oS anatltert dtea prédete Aminetd ity 41f Itlieeemtgﬁtewsyim e Mfor

| og-out fromthe renote control Center C. Upon recei pt of the short

ressage. HHhe AN i datal B UdgAtRd Backa, | sgedgy st

nmessage to activa audi 0 equi pnen of* t he
out bt HeSegitVelRrindis ol Ghey FlothdE ar.g btk RimtiRgC et AlomEocl ¢ -
the 3T obabSpRRaING BloLE) HoRHaR COOBIINGHS GhiterRtlrae SRR Ao Rick poi ni
and the license nunber P of the 5 notor vehicle M for enabling the server
5 of the Appand Ageandrexit ohegkpoints s wBnh Bapt and oy (arei meaganednby t he
gl obal position coordinates of the matched entrance (exit) checkpoint
bel ongs tadlvanoe and stored ir tige pogtable (Canemory capdreftmemory device 3 of
the motor vehicle M. The license number P of the motor vehicle M is also
15 stored in the memory device 3 for identification of the vehicle M.
Referring to FIG. 4, the memory device 3 has also stored therein
data concerning the corresponding relationship between every entrance/exit
checkpoint and the corresponding entrance/exit ID information, for
example, entrance checkpoints Ay, Ajz, Ajgs, and A4 correspond to
20 entrance ID “NA;” that represents “Northward entrance gateway No. A,
and exit checkpoints B3;, B3z, B33, and Bs4 correspond to exit ID “NB;” that
represents “Northward exit gateway No. B;. FIG. 4 also shows another
content of the-entrance/exit gateway. -Agcording to this embodiment, the.., ..., .

another content of the entrance/exit gateway contains entrance/exit gateway



Referring to FIG 1 again, the control center C has a vehicle 10 infornmation
dat abase 51 that has stored therein the |icense nunbers of different
vehicles and the related vehicle infornmati on data such as ki nds of

vehi cl es, manufacturing dates of vehicles, engine nunbers of vehicles,
traffic violation records, nanes of vehicle owners, addresses of owners of
vehi cl es, tel ephone nunbers of owners of vehicles, credit card nunbers of

15 owner g, i . . | . j Co
and et o PHICAER i B hal HkHGA St DIt BE SRy SHBRREoY BBk ekidint . .
nunber P,,the control genter.C can then,seatch the vehicle |nformation

dat abase ARY QfteE gauiy né @fmﬁatm I}Q’b @Wﬂ cafiQm Qfgechl Pﬂgéﬂci’/é?qthe not or
vehicle Mis a stolen car or not?; to inquire the kind of the notor vehicle
M so as tgatewasyimaypdbetadoptodor vehicle Mis allowed to drive in such a
specific freeway or toll bridge, or not?;, or sinply to calculate the total

number of vehi R@ﬁrﬁﬂgtt@FI@e\I\ﬂﬁﬁﬁlﬁoﬂw’f fRstor cvelsicleTaVi difther - had@ control

center C can also be provided with a traveling database 53 for storing
hi st ogy j Ink-h ‘ﬁafé? : h j i chofBhQfes/ehi cl es
M pasgedqgﬁgegtrsﬁ’ga‘f ghw}lgﬁg@ggélﬁog-i n ?llc))]% ou ?%@ng’gﬁfdﬁzgﬁponsa{eﬁhi S
enbodi ne C Q port an . ET. ect roni al | lJ gction) systemw th
a schedulr(gcf z}l}I’ %3&Jﬁ§§é§8£(§zvﬁm°wm ttﬁ? @iﬁqd@% iﬁfoﬁ ??Qﬁ?@ﬂﬁged in
FIG 5, the schedule ratjng datgbase 52 has stored ,therein 5 a schedul e
rating td8It erﬁi@ﬁaﬁpﬁgtanecw inptes olreuary fnteance/exit chackpoint sterednay NAL,
NA2, NA3, ... of the freeway S to one specific exit gateway NB1 NB2, NB3,
of t hanfthememosy deivéicedrver 5 conpares the schedule rating table T
subject to the entrance gateway NAL of the freeway S the notor vehicle M

| ogged in and R‘efeﬁ’ihg ﬂﬁtﬁﬁaﬁ,'\'%@f enfiéring egien freewdie S Qhergagh thehicle M

| ogged out, so as to Tfind the required toll fee to be "$2. 0. The anount of
The 101 alCTHaRCE EuBR 2 AL SHeioh, VERKR: MRl RS forodghhoRiee” o
arount _aGBeREROIE Ao dee fier S A ThEtToRenifons SnsvoRe pRfeesibr e |
necount iReRiReS et T omentopesifoafiaardimaios REon ke 29 ORJBBBDIR (o t he
aforesaid exanple, toll collection is based on the on-vehicle GPS position

i nf or mat ivehiclan¥ ammateheas ¢he 1 glopal pasitiom eoordinates cof encoofitther fousfer in a

fi nanci al environnent background. 20 Therefore, it is not necessary to

instal | satiadct @heckpointent;;pAQNALhHandregyitymeans thatche anctortvellicket at i ons
in entrance and exit gateways. Because neither solid toll stations nor

cOnILS! | M3 dVingiAPBRAGARTIGe EABN/ATI GGk 1oUUSmBIBREKA (ol
'SCISE 2%;?#@?%?%@ ﬁbﬁ?%?%ﬁﬁ?ﬁﬁﬂ@&é#@sﬁi@% (@ e bR of s wb8in " he "
. ' . T . B
67 or “t nehigle NimAldhicsahe dobRbau HORGoOEmAS of v B, Ortal] o ke can be
cal cul ated through a ) )
four entrance checkpoints Ajy, Ay, Az, and Ay, it assures the motor

vehicle M drives into the entrance gateway A;. When the motor vehicle M

20 confirmed driving into the entrance gateway A,, the processor 4 reads in the
entrance gateway ID number “NA;” corresponding to the entrance

checkpoints Ay;, Ajz, A1z, and Ay4 from memory device 3, and controls the

s GPRS-module 2 to send out a short message cemtaining the entrance

gateway ID number “NA,” and the license number P of the motor vehicle



5 formula F subject to the mleage (64km=192-128) between the entrance
gateway NAl and the exit gateway NB3 recorded in the nenory device 3 as
shown in FICA 4. Referring to FICA 1 again, the notor vehicle M further has
installed therein a DGPS (Differential GPS) receiver 7 adapted fTo receive
DGPS 10 differential data froma DGPS reference station 71. DGPS reference
stations 71, 72;... . . are installed in suitable |locations along the

freeway it cat. I e ncel/ exi t
gat oveys Vi Joesinito B Flnbte weRtdl-eer Iy Lin HoRUBE df e BRART T oo
radi o signal stil,l covers the entrancefexit gat : S djfferenti al
dat a tra%%?ﬁsﬁgﬁsdh?er sgp%gigeﬁerrﬁ m‘z‘ilaéﬁlxt!#g%@\'\gﬁ( ﬁZD,%DggefH‘W SBPHss|y are
respectively reﬁeigﬂ%wtﬁheu%veh[cl e D%gors_ﬁg ver 7, anditﬁhefgﬂp
cal cul at sgessgage e aptr ithe¢ @ equtjpment r Qpequyynent 49 a r oof r ead
and to inprove the accuracy of the current position information (Xc, Yc,
Zc), m nimotornehicle Mplnsticihgathebddiveptidti the moter vekicle Mvhaymoveder in a
current DGPS referenlzz,gs 20 station transmtting range of | Okms. Therefore,
t he ve f ) w)é@*hd‘ 1223\ ¢ rance gateway NAl or out of
t he git%tg\%ae}kﬁmﬁgre islgm :%dfet#{eloli“riéé;\gaﬁﬁl a virtual
appl i cation, ex e of the.,present | ntiQn.in Taiwan, the total nleage
of the freemy%gﬂﬁl}'@%ﬁ%ﬁpswg iﬁ{ﬁl}g @efd‘dﬁ'gré\%ﬂiyﬁw’hecrﬁq%r di vi ded
into three, equal  divisions each about 133kns. According to current
t echni cai"eb%“aﬁa‘gr Baust; passathroughy exﬂec?i&r}jcp@mt BansBan: Bin andt Bas of
error in the radius of 10Ckns, 7.Sneters of error in the radius of 75kms,
or 5 net dherefore; ifdhei onviehicladinosessorsbidentifiedithat theocutrentpasitisngenent
under - mentioned, the invention can use an alternative econonic nethod of
sendi ng cherdihatedY(Nd X&) therastdralelialeV thaltéings M@bﬁﬁl{_ﬂoﬁﬁ@h‘ on is
install ed near the m dpoint of each of the three divisions. us, every
not velj t e [ b bl di o) ~of one
epect i o CpRidinalts, O oricBrTHe ouf B ERckichtls MF, HHS: By mnd BUITIC, 1o
the three reher e s koRs . i _Northern Tal wan nt r aky, Takwan and
Sout her n ATt BHEEORGE PGS M it BepRiiels frdod iRt xivey B B 0,1
cvery moPERCSSERT A1 SQNBeRL I AdeRaBEd BabiciFareal RORUIRR SEOrdGAeSr
every no I 0 ¢ r
enabling the on-vehicle processor 4 to select the 15 respective DGPS
di f f er en(Xea) YdaZe) o6btheumudor vehicle Mmatohieathe globaliposition coatdinates err or
of the global position coordinates can be mnimzed to below 7.5 neters. By
neans of of heropfthres adrdalirafatte fent exithﬂldwkpbms(BfﬁtmzL Bhoand By ity) of
DGPS reference stations is reduced, resulting in lowinstallation cost and
shorggin t¢} i I i : t4 oo only to
15 aﬁﬁiﬂbg rgéie %%?dfﬁnafre\ggg% thoté)f ggpl&é’ M &if ﬂﬁ%ﬁt gdtéwﬁ?el;?.

conpare t atit coordi nat es en tonpafling the
| obal i L i . eva i , ho t he
? nventi gmf’f% gﬁ% gﬁggo?egﬁilﬁge g[t"ﬂv ) gﬁn%(g %@?‘ﬁgpgﬁ 8@%&#&&&?& eﬁ 6’ewgf an
ltitude diff bet I G t , S. As
11 ust r aHRRIDTGPGRPeT @ Teadaa] the 1k gateway 10X PamDST “IVBy | CAECAROHATENe
entrance checkpoints All, Al2, A13, and Al4 of the entrance gateway NA .
Ther ef or & theegitr checlgpiaintsiBa;,cBoy, BnaandgBeafiom impmorgsdeviee & amdacy in

identifying that the notor vehicle Mhas entered the entrance gateway NAI

(or novedonatrdls fhiecGPRS nﬁxcc%ﬁle%tcﬁm oubashoswessage Coffainingahd exit

mul ti pl e checkpoints G, are

20 gateway ID number “NB;” and the license number P of the motor vehicle

M for log-out from the remote control center C. Upon receipt of the short
message, the control center C immediately sends back a logged-out short
message to activate the audio equipment 75-or video equipment 76 of the .

motor vehicle M, noticing the driver that the motor vehicle M has moved

B



mar ked al ong the freeway S at a predeterm ned pitch. FIG 4 shows the nenory
device 4 has stored therein the global position coordinates of the

checkpoints G, CZ C3, ..., the related entrance |ID nunmber "NAl "
representing a previous entrance gateway behind the checkpoints™C~, C2, 10
C3. .., and the corresponding mleage data. :~-~ - Therefore, when one

notor vehicle Mentering into entrance gateway NAI or any previous entrance
gat eway \utlofithelexitgaeway YNBy”GfthedreswapS) reasons (on-vehicle
apparatus failed or not turned on, power fallure of the control center C,
conputer fail edphe -4 | C e t
position infor %1%? ggbfgggmgﬂ%?hﬁgﬁk%?p%ﬁg ?@Zﬁ& ;éggp Eootstp?i {(:)ér#ﬁbféq

coordi nates,of, the checkpoints G, CZ .C3, .. ..stqred.i.n the ry device
3 Uhen- ot drbfer " CTE SRk hessagp comsaiiag the plohal siasition cOOpRAR or 4
reads in th% previous entrance gateway | D nunpber "NA1", and sends the ID
nunber " Athevnatehedeentranes texi ckpaint and the liasnse nunber P of the t he
renote control center Cwirelessly for supplenented log in, preventing a

m st afie. mbvtdrSvehivls Mi)ofdreenabling dhevserver Stafkthe Aottroli centep €Chics
measure, nultiple caneras 631, 632, 633 . . , are installed in the

ent r ance/®xermar WHEOE ; i | nect ed
14 to td?ge%gﬁﬁ:e st ateli'ig‘ﬁ.ng%-Q@!i_lﬁ)eggtgfvf@?@%ﬁbggﬁg)gﬁh@ggbﬁ) e gensg‘?gs 631,

632, 633 : t e . DASH ielas. en the
| i cense rtllt}%bnel?'ts? doéh?%r(&a&eng%g %ﬁ?‘ﬁ’%@?@%e%ﬁé@&%ﬁﬂ@ﬁ?%&r ’)Pgn

opti cal iﬁfnth%icati N _system the police station 63 inquires the control
center C( g5 }ﬁm? hg status of the respective motor vehicles via the
Internet 6 (see FIG,1 ). If _anx specific notor vehicle not |ogged in, the
pol i ce stati onRefemdngsta HAGoht againg etheecoutrod eanter £Cshasta nechigle to the
not or vehicle to ask the driver of the notor vehicle in question to turn on
t he h@nagrformatiorstdatabise 54 thatshas storednthersin Ahe elicarisevatynberbeofol i ce
station 63 can 10 directly issue a punishnment note to fine the driver of

the ot oidifefdrtischifleshbthd Rgafidedaiicld fifefiafiondstaliRh SRIRISGH i n

relation toits _ _ . preferred enbodinment, it is to be under st ood t hat
many ot hghpdss! Wdhufacturing dates of vehicles, engine numbers of vehicles,

traffic violation records, names of vehicle owners, addresses of owners of
vehicles, telephone numbers of owners of vehicles, credit card numbers of
15 owners of vehicles, bank account numbers of owners of vehicles, ... and etc.
Therefore, when the motor vehicle M logged in by its license number P, the
control center C can then search the vehicle information database 51 in
real-time for various controls such as to track if the motor vehicle M is a
stolen car or not?; to inquire the kind of the motor vehicle M so as to see if
20 the motor vehicle M is allowed to drive in such a specific freeway or toll
bridge, or not?; or simply to calculate the total number of vehicles on the
freeway S for traffic volume control. The control center C can also be
provided with a traveling database 53 for storing history data regarding

specific roads through which specific motor vehicles M passed and the

10



nodi fications and variations can be made w thout departing fromthe spirit
and scope of the invention as hereinafter clained. 15 is WHAT IS CLAI MED
IS: 1. A vehicle nanagenent systeminstalled in a vehicle being defined
with an unique identification code and to be running on at |east one
specific road for receiving managenent control by a renote control center
said at 5 | east one specific road each including at | east one entrance and

at | east Mg s by O &4 44 ance each having at |east one
entrancergﬁgecggboérwﬂgg;é@s%#?%lmgaggﬁ'espondi ng entrance, said at |east
one entrance checkpoint each providing a gl obal pgsiti I nf or.matd gn, said
at | east one exi SeSHﬂMf}W% Lan, @!éqg %‘]’Ig)oé'gi@ncﬁjﬁpg&rﬁc%?eieﬂti ng the

corresponding 10 exit, said at | east one exit, checkpoint each _providing a
gl obal p&q’u‘?@lpn)rﬁ)@ﬁ@mﬂ%&l; a splaedule rating\database i%mgﬁer@ﬁm@} septer
conprising: a global positioning nodul e adapted to conpute a current

posi ti on CnAsilhastratedah HE. §, vehscheetul erating databases2iaststoredshensin 15

" nmenory neans, said nenory nmeans having stored therein the gl obal position

i nf or §at ipsclédulai Mtialg t&‘tﬂétre@Bﬁiiﬁgtﬂﬁ‘Rfll T8 Tkl Bheaspecifit Crtfaceast one

exit checkpoint; and processor neans adapted to conparé the current

Lo " APATINATINL T, MR AR 14 A B .
nt r ance ichibs SBans cHHedEROVEY S TH SEHUR 3 ComaTes 4P SrBodiieb, ecely
to said renote g ntrol center for |og-in when the copparison matched, said

pr ocessorafiRgriably do subjacy tadths: eatrance gatrvey thas {reguean Sothel 6

information of said vehicle to the global position information of said at
| east ondnetartveiclekivbilogged dn andcthet exit gatewiayiNBy} of the dreaway & then neans

to send an exit information representing a matched entrance checkpoint and

the ldentrhétcrarélﬁolecweogﬁedahﬂ, & hisabefimd rthe eequitet totlafed teebo®2.00ntrol 5

center for |og-out when e conpari son matched. "2. The vehicl e managenent

system astid ghifrht!oF silcH I fedeah®d'added to the traveling database 53 for

accumulation. The total toll fees are calculated monthly, and then

transmitted to the Transportation Bureau 61 through the Internet 6 for

gathering, so that the amount due can be deducted from the credit number

15 registered in the vehicle information database 51, or paid by a bank transfer
from the account of the owner of the motor vehicle in the bank 62.

According to ‘the aforesaid example, toll collection is based on the

on-vehicle GPS position information, and automatically paid by an

electronic -account transfer in a financial environment background.

20 Therefore, it is not necessary to install solid toll stations along the freeway S

and solid control stations in entrance and exit gateways. Because neither

solid toll stations nor control stations are necessary, the invention greatly

reduces manual toll collection cost or conventional infrared electronic toll

collection system installation cost, and shortens the time of building a toll

11



said nmenory neans further has stored therein the correspondi ng

rel ati onshi ps between said at | east one entrance checkpoint and said
entrance i nformation, and the correspondi ng rel ationshi ps between said at
10 |l east one exit checkpoint and said exit information. 3. The Vehicle
managenment systemas clainmed in claiml or 2, wherein said renote contro
center further conprises a vehicle infornmation database, said vehicle

i nf ti ' ‘ h in the identificati d f

mil 11 pl e O RoR B e O™ C e L or mat on of said 15 mil ¢ pl e
hicles. 4. T j cl e, t t | ai [ ' o2 3,

Wher el n sai d 1 i 1BERNEIS SEBANGE TaihendADessraabans KAt tell; 6 ng

dat abase, sai d schedul e ratingidatabase having stored therein a tol

col | ect i ®alewlating aser beiopgrated indhe Transporjation Bureaudh or tiae banki62 of said

at | east one entrance 20 and driving out of one of said at | east one exit.
5. The vdhitehd ofttheaomtrdl centerc@®. Further] tolbiféercan beralcviatsdttroaghd tol |

collection rating is a schedule rating table. 6. The vehicl e managenent

I e AT MR GO 128] bt el ©
managene syl NG and tleBdt bteWMPRB Fechfe iR i fhory device 3 as
shown in FIG. 4.
Referring to FIG. 1 again, the motor vehicle M further has installed
therein a DGPS (Differential GPS) receiver 7 adapted to receive DGPS
10 differential data from a DGPS reference station 71. DGPS reference
stations 71, 72,.... are installed in suitable locations along the freeway S, for .,...
example, the locations right around the entrance/exit gateways (see FIG. 3),
‘or relatively farer locations where the transmitted radio signal still covers
the entrance/exit gateways. DGPS differential data transmitted from DGPS
15 reference stations 71, 72, ... wirelessly are respectively received by the
on-vehicle DGPS receiver 7, and then calculated by the on-vehicle GPS
module 1 (or the processor 4) to proofread and to improve the accuracy of
the current position information (Xc¢, Y¢, Zc), minimizing the value of
global position error to below one meter in a current DGPS reference
20 station transmitting range of 10kms. Therefore, the movement of the motor
vehicle M into the entrance gateway NA; or out of the exit gateway NB; is
precisely identified.

In a virtual application example of the present invention in Taiwan,

the total mileage of the freeway from the north to the south is 400kms,

12



clainms wherein said at | east one specific road each further conprises at

| east one checkpoint along the road each providing a global position in

i nformation, said nenory nmeans further storing therein the global position
informati on of said at | east one checkpoint along the road, such that when
said vehicle running on one of said at |east one specific road w thout

| og-in and said processor neans conpared the current position information

EREER Gt it s
ot or mat Dt Kot RP RaEG0. A BRCHIGy. OF 3 el TS A8 AE Chpo

al ong the road gnd the identjfication co of said_ vehigle wire|lessly to
cai d-r endRICEs Al CEroT e radins Bmsf’zémqs@rs of emor an thegaduwsiof o
managenment systemas clainmed in claim7 wherein said nmenory neans further
has st or ébkmgr ern5t metery rofs poreti iy thel sadivssof B0kmswdubjeeai doathd east

one checkpoint along the road and the correspondi ng previous entrance

i nf or §at iggrangemdiite wedérchentivieds MH  insntidrAscal aug@dan Nafemwtvedf the

precedi ng 20 ¢l ai ns wherein the gfobal position information of each

Checkpol MeghBfiddRenied GPGLAING HERIHIABAIRIPSANHAAAIIIMARTIORE &, 10

nagenent s s clarmed 1 n anyone o e preceding clains
wherein th | Qsy L. i nf or lon. of .each checkpoint further includes
an ol t1 1 SR EREP SratRRcls dngthulcl RedFibe PRidRa P EeARICH R Bhad ERisBhg, Af pec
I n anyone_.of the preceding clains further conprising a, DG D.ffergnti al
G obal PSS, EYeRy okt Hehicle omy the ﬁ'&&&aéfdlstngoY@@aiWEhﬁﬁﬁ&éﬁdWér%ﬁt i al
data wirelessly froma DCGPS reference station. 5 12. The vehicl e managenent

syst em ad/Skmas fdone specifieDEIPS reference ditatjon! Thesconobicanteri € 1 r el ess
conmmuni cation neans is capable of receiving differential global position

dat e10 13 cohnecteghiocthe theea BB S reforeheestationisanNorthere Taiwad, Cefeaki n sai d

differential global position data is transmtted to said vcrireless 10
conmuni C &g NBed ' : rw’rg ' Pﬁ”ﬂﬁ!? ld; 14. The
vehicle ?;a!rl]g’gg ment SS%PS%?ZI?I%%H e 61?%@% a!‘ m ngpﬂjl% d\}\ﬁgir:%allﬁ%als%?ta’
differentidy qiORRseRASthE' O5116AEE e DEPY e RNtaR dat?t6 the GPRS

module 2 on every motor vehicle M by a short message or digital

broadcasting, for enabling the on-vehicle processor 4 to select the

15 respective DGPS differential data for proofread and calculation. Thus, the
value of error of the global position coordinates can be minimized to below
7.5 meters. By means of the aforesaid arrangement, the number (installation
density) of DGPS reference stations is reciuced, resulting in low installation
cost and short installation time, which is worth.

20 Theoretically, it needs only to compare the longitudinal and
latitudinal coordinates when comparing the global position coordinates of
every checkpoint. However, FIG. 4 shows the invention also compares the
altitude coordinate due to the existence of an altitude difference between a

regular road G and the freeway S. As illustrated in FIG. 6, there is a

13



15. The vehicl e managenent systemas clained in any one of the preceding
clains wherein the identification code of said vehicle is the |license
nunber of said 15 vehicle. 16. The vehicle managenent systemas clained in
any one of the preceding clains wherein said entrance information is the
code nunmber of each entrance, and said exit information is the code nunber
of each exit. 17. The vehicl e managenent system as clained in any one of

t he precqghiring: ! | j Wb : i r . The

P %&Ih@m@of’hﬁitﬁ&e%ﬁéﬁ% Fhé éh%aﬁé‘é’ Ehéblg%%ﬁﬁzsﬂi? Ab{,eﬁg""%d Aﬁ;

vehi cl e managenent system as arnmed 1n any e ceding “ctai ns,

i ég ﬁ‘hﬂl@?éﬁ-ﬁh agﬁ’iﬁégé%ﬁﬂ&é??ﬁéfﬁfgie,i‘vﬁ@bﬂgﬁgﬁh@%ﬁé%ﬁﬁé g =verem
. . . ; : : : . RS
(Gonor ol ERGERY SEGPS the AGPUEy BGRBNIYOIE B thermorar Heele Mtasy st em
as claimed in any one of the preceding clains wherein said nenory neans is

a hi gh- c emferiedythe @ntranpeygatewdy NA ;. (or mevedaway, from the exit gateway).
F.AU_. Al . Ar. AY. Al . A_ AY. Al . AF. AF. A. 3. A3Y. A uF. A'nY. A, . AL7(OH

5 As shown in FIGs. 2 and 3, multiple checkpoints C,, C;, C3, ... are

marked along the freeway S at a predetermined pitch. FIG. 4 shows the

memory device 4 has stored therein the global position coordinates of the

checkpoints C;, C;, Cs, ..., the related entrance ID number “NA;”

representing a previous entrance gateway behind the checkpoints Cy, C,,
10 C;..., and the corresponding mileage data.

s Therefore, when one motor vehicle M entering into entrance
gateway NA, or any previous entrance gateway without logging in time due
to certain reasons (on-vehicle apparatus failed or not turned on, power
failure of the control center C, computer failed, ...), the on-vehicle

15 processor 4 uses the current position information (Xc, Ye, Zc) to compare
the global position coordinates of the checkpoints Cy, C,, Cj, ... stored in
the memory device 3. When one or more checkpoints C;, C;, C;, ...
matched, the processor 4 reads in the previous entrance gateway ID number
“NA,”, and sends the ID number “NA,” with the license number P of the

20 motor vehicle M to the remote control center C wirelessly for supplemented
log in, preventing a mistake.

FIG. 3 shows another way to avoid mistake. According to this
measure, multiple cameras 631, 632, 633 ... are installed in the

entrance/exit gateways and along the freeway S, and electrically connected

14
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road for receiving management control by a remote control center, said at
least one specific road each including at least one entrance and at least one
exit, said at least one entrance each having at least one entrance checkpoint
representing the corresponding entrance, said at least one entrance
checkpoint each providing a global position information, said at least one
exit each having at least one exit checkpoint representing the corresponding
exit, said at least one exit checkpoint each providing a global position
information; wherein the vehiele management system comprising:

a global positioning module adapted to compute a current position
information of said vehicle;

wireless communication means;

memory means, said memory means having stored therein the
global position information of said at least one entrance checkpoint and said
at least one exit checkpoint; and

processor means adapted to compare the current position
information of said vehicle to the global position information of said at least
one entrance checkpoint and to control said wireless communication means
to send an entrance information representing a matched entrance
checkpoint and the identification code of said vehicle wirelessly to said
remote control center for log-in when the comparison matched, said

processor means also being adapted to compare the current position
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5 center for log-out when the comparison matched.

2. The vehicle management system as claimed in claim 1, wherein
said memory means further has stored therein the corresponding
relationships between said at least one entrance checkpoint and said
entrance information, and the corresponding relationships between said at

10 least one exit checkpoint and said exit information.

! 3. The vehicle management system as claimed in claim 1 or 2, wherein
said remote control center further comprises a vehicle information database,
said vehicle information database having stored therein the identification
codes of multiple vehicles and the related vehicle information of said

15 multiple vehicles.

4. The vehicle management system as claimed in claim 1, 2 or 3, wherein
said remote control center further comprises a schedule rating database,
said schedule rating database having stored therein a toll collection rating
defining the toll fee required for driving in one of said at least one entrance

20 and driving out of one of said at least one exit.

5. The vehicle management system as claimed in claim 4 wherein

said toll collection rating is a schedule rating table.

6. The vehicle management system as claimed in claim 4 wherein

said toll collection rating is a rating formula to collect a toll subject to
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§ means further storing therein the global position information of said at least
one checkpoint along the road, such that when said vehicle running on one
of said at least one specific road without log-in and said processor means
compared the current position information of said vehicle to be matched
with one of the global position information of said at lpast one checkpoint

10 along the road,‘ said processor means controls said wireless communication
means to send a previous entrance information representing a previous
entrance behind the matched checkpoint along the road and the
identification code of said vehicle wirelessly to said remote control center
for supplemented log-in.

15 8. The vehicle management system as claimed in claim 7 wherein
said memory means further has stored therein the corresponding
relationships between said at least one checkpoint along the road and the
corresponding previous entrance information.

9. The vehicle management system as claimed in anyone of the preceding

20 claims wherein the global position information of each checkpoint includes a longitude

coordinate and an latitude coordinate.
10. The vehicle management system as claimed in anyone of the preceding

claims wherein the global position information of each checkpoint further includes an

altitude coordinate.
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> 12. The vehicle management system as claimed in any one of the preceding

claims wherein said wireless communication meahs is capable of receiving differential

global position date.

13. The vehicle management system as claimed in claim 12 wherein
said differential global position data is transmitted to said wireless

10 communication means wirelessly from said remote control center. (

14. The vehicle management system as claimed in claim 12 or 13 wherein
said differential global position data is DGPS differential data.
156. The vehicle management system as claimed in any one of the preceding

claims wherein the identification code of said vehicle is the license number of said

15 vehicle.
16. The vehicle management system as claimed in any one of the preceding

claims wherein said entrance information is the code number of each entrance, and

said exit information is the code number of each exit.
17. The vehicle management system as claimed in any one of the preceding
20
claims wherein said specific road is a freeway.

18. The vehicle management system as claimed in any one of the preceding

claims, wherein said global positioning module is a GPS (global positioning system)

19



1'10$10 '10%@& ()- ,10%&& ()- 10 10 10

=109&' ()-7!'109%& ()-5s10%& ()-Attt6uLuuva?bC 1!1!t] $10%@& () - 90F

&10%@&' ()-10%@& ()-'!10%a& ()- !3' 10%s& ()-3z 10%& () - 4vdvvvDwPwwaBbC
1011 10%@& () - YSg109%@& () - 3, #! 10%@& () -

109 ()- 10%&&' ()-! FFM 109&' () - w' xkxnxxxdEbC 1! ! &3t 10%&' () -

010%@&' ()-3y/ 10%@& ()-3. 10%@& ()- +S10%@& ()-)!10%&& ()-X;y>y?y@AyyyybC
LVITLFt 109 ()-" " !1109& () -9MLO%:' ()- 10@ 10@

10@B&<10%& ()-5! 10%&' ()-y6zzz}zbC 1! 1Lft10%& ()-" ! 109 ()-9MLOY%& () -
3:10%& ()-LFMIO%& ()-& 10%& ()- Normal" "Heading 13]c" "Heading 23]c"
"Headi ng 33] c"19" MeadehigleAmpoagenteiidiyatpnsas elaimaddn@nygne 3f éhe 'precsdingg 73] ¢
"Headi ng 83]c" "Heading 93]c"A "Default Paragraph

Fg[‘%f%%ﬁ%@@ﬁgﬂeﬁ»ﬁ@a}é Wite R b¥hiinRAtidMnkats BRPGPIREKGdnefal Makk et Radio

! 0)./~ ;

* >BE| I\/Q\/Qg[w?t]e‘) i _KI [ nrAtvwy}z[\]”_"abcdef ghij kl mopqr st uvwxyz{|}~6Ti me
s New RomanAri al Couri er New'h Root EntryWrdDocunent

" #$9&' ()*+,-./0123456789: ; _ . _

<=>? @\BCDEFGHRIKT Muweltipie Thenaoerant ~systent ae lgingddn aay pritesef thewpyeqeping

claims wherein said memory means is a high-capacity IC memory card.
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