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ACCURATE POSI T1 ONI. NG SYSTEM FOR A VEHI CLE AND | TS

POSI TI ONI NG METHOD BACKGROUND OF THE | NVENTI ON 1.
Field of the Invention 5 The present invention relates
to the vehicle positioning technology and nore
particularly, to an accurate positioning systemfor a
vehicle and its positioning nethod. 2. Description of

A@@@I@FEWO@I@"H)MNSGWSTEMF@R%'\QEHI@LHQANEQTS
equi pped with a GPS 10 navi gati on system

illustrated, th conprlsesa
GPS (GI obal Posi |on]@m§¢§? and a navi gation
T ted to receive and
' P HLH DI GPS satellites to
determ ne the co- ord| nates data of the car. The
L. Fﬂﬁk}@ﬁ Hocbesati@p1 of the navi gation device 82
conpares the co-ordinates data obtained fromthe GPS -
15 hanptdsent snvention relacdert thenvehide pdsitehidag teehhblogy
dat abase) 822, thereby determning the |ocation of

t
s G, G5B BUNDR i )Mo P SERPAL U s

to the location of the car on the earth
posftgérhﬁ%%gﬂr\&g“ ver navigate the car. 20 The GPS 81

ecej naI es signals frommultiple GPS
2. I&ﬁ? VF%@ %@ ﬂine the co-ordinates data of the
car, and outputs the co-ordinates data of the car
oncElGed iset salicmatinediawingtshowing z gar iequippathmith atGPS
a high speed, the long tine interval of outputting the
navigetidspsteas Adatlastbtdd)eheafrPSngevipatioaepansnneymprises a
result 1n a big error. If the 1

GPS (Global Position System) 81 and a navigation device 82. The GPS 81

is adapted to receive and analyze signals from multiple GPS satellites to
determine the co-ordinates data of the car. The microprocessor 821 of the
navigation device 82 compares the co-ordinates data obtained from the GPS
81 with 1ts built-in electronic map database (e-Map database) 822, thereby
determining the location of the car on the earth and showing a sign
representing the car on the map that is displayed on the display 83
corresponding to the location of the car on the earth to help the driver
navigate the car. |

The GPS 81 receives and analyzes signals from multiple GPS

satellites to determine the co-ordinates data of the car, and outputs the

. co-ordinates data of the car once per second. However, when the car is

"running at a high speed, the long time interval of outputting the co-ordinates

data of the car once per second may result in a big error. If the
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m croprocessor 821 conpares the inaccurate
co-ordinates data of the car to the built-in

el ectroni c map database 822, the m croprocessor 821
will allocate the sign representing the car on the
map at an inaccurate |ocation and thus give a wong
navi gation. Further, when the car passes along a 5

mitropretesddr82IPS Bipacanitet inaeeaiate colaRBhalek A biFeh &R to

satellites and will output inaccurate co-ordinates
t-1hh Lng r tad )
(helBhR e RO LFhASab AR SaTaLS B UARREBrARssBPIELL wil
allo@fie S8 ST AEPisise Boknli ot L FRam-RrAENnGecReE Tocation
(grﬁsent, i nvention has been _acconplished under the
an¢ itk Eyafc8gong pregatipn. ilithes evher thacargpassepjdeng a
of the present invention to provide an accurate .
tunpebi thednPSg8kyanrat faveive vidnals drandhetGPSamteliiséeand will
posi tioning method, which elininates the big error
outpue bhRVRAtet B ordinadss difl, @@eﬁ?‘@aﬁ@mgﬁheﬁ’aﬁt #he unable to

resulting fromthe long time in erval of 15 outputting
oML RRORYER, b AL SR Bt
. i si .vehj.cl it A C
in ik 33k G (E b SR RimingovdiiSleatsabioni on. 1 ¢ re.

anot her object _of the present invention to provide an
SUBAMARY- Ol dHE SNVIENKI&INm for a vehicle and its

accurate positioning nmethod, which elimnates the

pr ollem POesEntpriowiediiog ahaer tenpostddraplidhéd ainddre the

prior art GPS navigation system when it is unable to

cirdiessiayeeHn sadw! Tt tie SicgBfdre tHO @&l %’fﬁﬁé@‘?ﬁetﬁé‘%rgsem

ot her objects of the present invention | accur
inv BRSO (B R S T el OB R & iy venicla g it

sensor, .a vehicle speedoneter, and 2 :
accurate positioning me?hocg wlcljm eltminates the big error problem of the

prior art GPS navigation system resulting from the long time interval of
outputting vehicle coordinates data once per second during a high speed

running, enabling the vehicle carrying the precision vehicle position system

- of the present invention to obtain the accurate position. It is another object

of the present invention to provide an accurate positioning system for a

-vehicle and its accurate positioning method, which eliminates the problem

of providing an error position data of the prior art GPS navigation system
when it is unable to receive GPS satellite signals.
To achieve these and other objects of the present invention, the

accurate positioning system is installed in a Vehicie, comprising a GPS

(Global Positioning System), a Gyro sensor, a vehicle speedometer, and a
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controller. . The GPS outputs the current GPS

coordi nates of the vehicle once per every first tine

interval. The Gyro sensor outputs an azinuth

indicative of the current heading direction of the

vehi cl e. The vehicle speedoneter 5 outputs a vehicle

speed signal indicative of the current speed of the

comiehllet.e. The controller is respectively and

electrically connected to the GPS, the Gyro sensor

and The @RR @ﬁt?uﬁ@@ﬁ%’@ﬁ?ﬂe%"t GIY eco‘&ﬁﬂg{a‘i’%é 8 tﬁ@tv%h'i‘c?[e once
om t he the ve

the azimuth f Gyro sensor an Icle
¥%

peBRe SABEhe AR ICOLE G RSSHAIEL S SR Ferive

r.ef erence .coordi nat es. of the vehicl e _subject to th
of {fis SUEReT feading KBEECHion o ‘(ﬁg’d?‘l&l ﬁ%é’@hl@@ ﬁ&pgamter
GPS coordinates, and assigns the reference _
oulpydy divehide spred signal undicadivemtbetcheread spead ef the vehicle.
coordi nates at the corresponding tinme point for
Thewomitolléths owpectivelr aatisdeotri@ills cohgectadi tutife GREN the

the Gyro sensor and the vehicle speed signal fromthe

GyY&hiedlser 1 ¢ BB J0aRf s?%@dbﬁl%@ér. Ihé Neddoiler gbtains  the

coordi nates fromthe GPS once per every secon

S Aok i S A
BB S e S O B T e

reference coordinates thus calculated to be the

referenae at@ordonatas naff dbe arcltinke 20bjsot ries flondiaty aff tee fetched

_poi nt for‘ output. After the GPS has outputted the
azifnoith owiehgclePSpeedr sighal egndsGPRe chiokdinatddyeahdt g63ighs the
has expired, the controller calcul ates the next

refe%%ﬁ@é %%%ﬁﬁfé@ésdﬂ{@gﬁgggartg!? o RN gcf[ﬁgtén g§?rcﬂh§fe§ne&ethe

et ween the next I nates an

corfSPRRERTE it RobRIIBYET ot 1RE COMRANE? 4I5S SEKA e

~azimuth from the Gyro sensor and the vehicle speed signal from the vehicle -

speedometer and reads in the GPS coordinates from the GPS once per every
second time interval that is shorter than the first time interval, calculates
reference coordinates of the vehicle subject to the data of the obtained
azimuth, vehicle speed signal and GPS coordinates, and assigns the
reference coordinates thus calculated to be the accurate coordinates at the
corresponding time point for output. After the GPS has outputted the
following GPS coordinates as the first time interval has expired, the
controller calculates the next reference coordinates of the vehicle and the

distance. between the next GPS coordinates and the next reference

coordinates, and then compares the distance between the next GPS
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coordi nates and the next reference coordinates to-a _

reference di stance, and then assigns the next GPS"

coordi nates to the accurate coordi nates for output

when the distance between the next GPS coordinates is

greater than the next reference coordi nates, or
~assigns the next reference coordinates to be the 5
coanbnetseambthradiiasat edefanceaaqrdinatbe to nhefeieatankistance, and

bet ween the next GPS coordinates is smaller than the

thdﬁiﬁ?@si%ﬁﬁ geanoa GPSrordises tothrcdtcay et dtRraimNes MhRitput
obj ects of the present invention, the accurate

P . : ’
wiRpEthle ARG Bl WRth BRTREK ERD S AorRiEREs Rerdiler thpn ghe next
ehicle, a.vehicle speed signal, a a 10 GPS.
relffdich R RuiEihert REERS G bkt e Sstoauainags Jo be the
Gyro sensgr installed in the vehicle; the vehicle
acepate copgHaptassiGueviput sihey the viipiagce befpesaothst sext GPS
installed in the vehicle;, the GPS coordinates are
coondipates esl smalker thls th&nekatePomidd crimdgnByst em
installed in the vehicle once per every first tine

i nt eTyalchiBYe aBksaad B&lérhébje%fseb?][‘th% ﬁ&%ﬁt NalEstigh, the

the vehicle 15 and assigning ‘the referehce coordi nates

L e A
a3 B B By B o S it o

vehi cl e. speed signal fromthe vehicle speedoneter and
GPes@onginates, hwhesein &ee rzamarte obr ovtputésd dce gayro sensor
every second tinme 20 interval, wherein the second tine
insiaitet uakhd sehides éie vbhitle Beetd rssgndli weoutpottedviay a Whicle
cal culating the reference coordi nates of the vehicle

spRAGmASH LR Ied i ehCndifil Atge g_lﬂﬁfg @58&1&@3&0&@'6@@1?@?& By a

be the current accurate coor tes o e vehi

GG 4 Pl R B QB it op & every
ﬁfs\ﬁﬂlﬂgli%téaff‘/taﬁrBS hc%lcgglgting the reference coordinates of the vehicle

and assigning the reference coordinates to be the accurate coordinates at the

corresponding time péint, and outputting the accurate coordinates; C)
obtaining the azimuth of the currently heading direction of the vehicle from
the Gyro sensor and the Veﬁicle speed signal from the vehicle speedometer
and reading .in the last accurate coordinates once per every second time
interval, wherein the second time inter{/al 18 sﬁorter than the ﬁrst time
interval; D) calculating the reference coordinates of the vehicle and
assigning the calculated reference coordinates to be the current accurate
coordinates of the vehicle, and outputting the current accurate coordinates;

E) calculating the next reference coordinates of the vehicle after the GPS
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has outputted the next GPS coordinates as the first

time internal has expired, and then calculating the

next reference coordi nates of the vehicle, and then

cal cul ating the di stance between the next GPS

coordi nates and the next reference coordinates; and

F) conparing the di stance between the next GPS 5
hasaagpditedtles naxtdGRtecomxiinatet es éncBrstaondiinetras] has expired,

reference distance to be greater or smaller than the

and Blcar @68l a¥in®! MRGRox t38Ferdfst ¢BLAInGNS dfMie R¥cle, and then
coordi nates to be the next accurate coor di nat es and

cal@ﬂ%ﬁﬂg dtsli’ﬁl&e’ﬁtetwééﬁ Y at coo?? {)ﬁfm na{xﬁghe next

ween the next and

reffignes o 153&3%@8&%%@%5 BRI Brr R G e next GPS

DRAWNGS FIG 1 is a schematic_drawi ng showi ng a car
coosquiaspeandithe naxmerm epardsmtey s errclercace shstanee to be

with the prior art. FIG 2 is a system bl ock di agram
greafer a7 smoslleattenptis tiforimg dpttren) ahd @sopridgribe nvaxtiGPS

the present invention. 15 FIG 3 shows the content of

cootrﬁﬁla‘f&o"té“ﬁ@ttﬁé Hxtt A RaeUESb RIIRARI aﬂ@&)ut?htt‘i the next
vehicle cal culated by the controller at different tine

e

andR T SSLEBRES RAPEL TBI ot Cheb AR B RFre RN

poi nt s |n accor dance vv|th t he resent i nvention.

DER ADL60 HOESORNMNTOEN HEYBRRED EMBODI MENT The
|nvent| on relates to an accurate p05|t| oni ng system

f or (v ghiscd echerhlaeicadiawiageshowsin %ﬂ mnan@qaypp@irwuh a GPS
installed in a vehicle Mto provi

navigation system in accordance with the prior art.

FIG. 2 is a system block diagram of an accurate positioning system
in accordance with the present invention.

FIG. 3 shows the content of the coordinates of the accurate positions
of the vehicle calculated by the controller at different time points In
accordance wifh the present invention. |

| FIG. 4 is a flow chart of the present invention. |

FIG. 5 is a schematic drawing showing the GSP coordinates and

accurate coordinates of the vehicle at different time points in accordance

with the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
The invention relates to an accurate positioning system for a vehicle.

The accurate positioning system is installed in a vehicle M to provide
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accurate position to the vehiecle-Min real tine. FIG

2 is a systemblock diagramof the accurate

positioning system As illustrated, the accurate

positioning systemconprises a GPS (d obal Positioning

Systen) 11, a Gyro sensor 21, a vehlcle speedonet er

22, a controller 3, a display 5 a menory devi ce
accuptc grasindn et thegveligle ean malmoec éFrI(Zeth wr a zystemfdock

an electronic map database (e-Map database) 23. The
dia@hn 1df dws pecardtbepositionent s@FSneodidilhadtested, dfic taceurate

vehicle Mat every first tine interval T. According

posifoiid sﬁﬁ@ﬁg'%‘fq@msééﬁ G‘P‘SSgG%IB‘ﬁ PBERIotAhg ISV SteRlell, a

secon sensor 21 frequently outputs an

O P AL AE GG op e udirAcS gl

system . converter 211 is electrical
S L TR L Rt e e ADagaich 211, and an
controller 3 to convert the anal o %nal of the
electzomigt mapodapahased(dMampalagbases 21GP§t d1dpginugs the
signal 9 for conputing by the controller 3. 15 The
curkahi GP8, csnelgaortieof 2Re fvehétleV yt eutpufisstaimehintdreal T.
speed signal V indicating the current speed of the

Acé{cﬁ%&% fgg]fseérﬁbb BmbAt ttpe ﬁ%’s@ﬁ?ﬂe i1RepF I3 @néys%t:@ﬁu The

e spee si gn includes a series of pulse |

oY Ay ”eﬁﬁfy Sloubles, o HERLER, Bl BAaE REPORrButy

vehicle Mrel ive _ to t | obal coor te 0
heaghiag directtpa r‘éﬂhl%]re lglereﬂaw%t»@ e gf@%ﬁ&@ﬁﬁ@@@&%{%@fﬂ-
the GPS 11, the Gyro sensor 21, and the vehicle

spe&tmmAyEY cagverlbe2kkrivcledtenldy comniestecebelovesrc g Gyro
connected to the controller 3, and adapted to store

senkHe 22041 @i conaolldr FatesohAventhhe anald g sl esfeihiebedmuth
further, and a reference distance r.
outputted by the Gyro sensor 21 into digital signal 9 for computing by the
controller 3.
The Veh.icle‘ speedometer 22 frequently outputs a vehicle speed

signal V indicating the current speed of the vehicle M relative to the global

coordinate system. The vehicle speed signal V includes a series of pulse

~ signals. The frequency of the series of pulse signals is directly proportional |

to the current speed of the vehicle M relative to the global coordinate
system. |
The controller 3 is electrically connected to the GPS 11, the Gyro

sensor 21, and the vehicle speedometer 22. The memory device 12 is

_electrically connected to the controller 3, and adapted to store the accurate

coordinates A, which will be described further, and a reference distance r.
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The menory device 12 can be, for exanple, a flash

menory built in the controller 3. The adjusting

device 4 is electrically connected to the controller

3, and adapted to edit the reference distance r in

the nenory device 12, so as 5 to adjust the precision

of the accurate positioning system The adjusting. .
Theenemery dm@c@elﬁcan rhsg fonpoanelei eeflash wiemlosy duikpar the

device such as an infrared transmtter and receiver
compalidre3 .neans, an i nput port such as a USB plug, or a

W rel ess receiver for receiving update data froma

CPRYj& laﬁ'us@ﬁ%‘&eﬁc%@i %SéleY;tric':zﬂly?‘%%gﬁgét%ﬂetowﬂerbdtgféﬂer 3,

enbodi nen‘{ t e adj usting device 4 1s a keypa

and RAEY T8 L e A RARIESMCEE b YN ek 1208 as

- dat abase) are respectjvel.y and el egtrically.
to $GHRbLEe PIECR e Al BQEID POSHRIDE S o mpdushing
dat abase 23 has stored therein nultiple road map data.
devibe deonnr be lewizd sxud devicheanvudlasapgngat deviemsudleas an

el ectronic map 15 database 23 corresponding to the
infaced rtedresnsoterdimdtrescifer anddole muanst e inmadpodsutdt as a
to the display screen 51 for display. These road map

e dis . _ .
USSPiaig! By a nvhlaﬁerésgf%&&a%fsfmceﬂ}elagg@;ﬁ £3dhfchH aﬁ]]%;%{s cell

a
tiple roads and t rdi nates o

s s PP EPERER v e hed ek B I IR dice

.surroundi.n aci.lities correspondi ng,to t names
415 {@Hﬁa&mgtaﬁp ipl e desRaoraHGRECRE VBV of f he

accurate coordinates A of the vehicle Mcalculated b

t he Buntdisplagr sercedi F1 eamshtthei ekecpoinme gnap odatabpse KedVlap

4 is a flow chart of the present invention. FIG5 is a

datsiehRiy23 gredfadpeogvelshavd sictiiealetbahecdsiot thensorgttoller 3.

different tine points in accordance with the 7
The electronic map database 23 has stored therein multiple road map data.

The controller 3 reads in the road map data from the electronic map
database 23 corresponding to the accurate coordinates A, and outputs the
road map data to the display screen 51 fof display. These road map data in
the elecﬁonic map database 23 include the nameé of multiple roads and the

coordinates of the starting points and end points of the roads. These road

‘map data further include multiple road links and surrounding facilities

corresponding to the names of the multiple roads.

FIG. 3 shows the content of the accurate coordinates A of the

vehicle M calculated by the controller at different time points (t0~t10). FIG.

- 4 is a flow chart of the present invention. FIG. 5 is a schematic drawing

showing the vehicle positions at different time points in accordance with the
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present invention. Wen at the tinme point to, the

controller 3 starts to calculate the accurate

coordi nates of the vehicle M At this tine point tQ

the GPS 11 outputs the GPS coordi nate Pm as the

accurate coordinates AO of the vehicle Mat the tine

point tO Wen at the tinme point tl, the 5 controller
preertetrsionsionneWdinnat the 1tigre pawtctihr det contieligr ny starts to

direction of the vehicle Mfromthe Gyro sensor 21

*cal@ndid e yehirate copetidatisgmbtheviehiciomlt Be thehtiohe point t0,

speedoneter 22 and reads in the GPS coordi nate Pmfrom

the IS @%%tim@ssﬁ?eo@@S cAOHhhRPRPAY id acdit@tababidinates A

headi ng rection azinmuth signal into digital signal

ot 5 SR P AR TREC GRS D8 8. I BB 0. e
con AL e o o e P BT ey B b0 of

accurate coordinates Al at the time point tl for,
the owetipalie. Mfeomothter Ehirersedisoe dds and theeveluale apeediatgnal V1

fromthe electronic nap database 23 subject to the

fro@ciberaditc ctidoaictsr AR arahetadstipihs GIMS codbdinase Pmadrom
data (Step Bl). Thereafter, the controller 3 fetches

o . 3 e Lo _ es
theheg’gfﬁg”gﬁégc tﬂll)égérg% 4hén4convertd *hefandlBg REEdiBR! d¥rection

gﬁ
the vehicle Mfromthe Gyro

.sensor. 21, .and the, vehicl d,shanal r
azifERg cygoahdBlor el D knh (RERSATS Mg, thed | PalkhMes the
accurate coordinates Al-1 (Step.C), d then .
refergneel &oesdingie0Gler ef edl é’@g\iﬁpnﬂss‘@]e&? tfe cquation
vehicl e Msubf' ect ‘to_equation G =A+f(Vi, .8 1) )
GlePma VL, .Qj1) (SeppBD) , Thereafieshthheonsedkg 8i assigns the
interval t is shorter than the first tine interval T.

reférénd€ e6bEANG & VG hotHy thearmeasi tawabrdinates Adcrte time point
interval t is 0.25 second. The controller 3 assigns

L TR G Pkt B e clecroni
map database 23 subject to the accurate coordinates Al, and outputs the
road map data (Step B1).

Thereafter, the controller 3 fetches the azimuth 8 i (i=2,3,4...,j) of
the currently heading direction of the vehicle M from the Gyro sensor 21
and the vehicle speed signal Vi from the vehicle speedometer 22 and reads
in the previous accurate coordinates Ai-1 (Step C), and then calculates the
reference coordinates Gi of the vehicle M subject to equation GiéAHf(Vi,
6 1) (i=2,3,4...,J) (Step D), in which the second time interval t is shorter
than the first time interval T. Ih accordance with this embodiment, the

second time interval t is 0.25 second. The controller 3 assigns the reference

coordinates Gi to be the accurate coofdinates Al at the corresponding time
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poi nt and outputs the reference coordinates G, i.e., -

when at the tinme point t2, the controller 3 fetches

the azimuth 6 2 of the current heading direction of

the vehicle Mfromthe Gyro sensor 21 and the vehicle

speed signal V2 fromthe vehicle speedoneter 22 and

reads in the last accurate coordinates 5 Al, and then
poirdilacdl eutputs Hee refeserer eoeubinaiosdbbs. & vwaten; dethgding) point

M subject to equation &=A +f(V2, 0 2). The o
2, ¢hatcoaticdler 3 Btsheatsi gnsnuthe d 2 ef ¢henuvmendheaidimey disection

& to be the accurate coordinates A2 at the

of B ERRA W o i gﬁketsen@aﬁ 20Ul RIS %‘lﬁc@@%ﬁeed’%ﬁﬁai V2

e t1nme polnt . the controller 3 works in the
e Vi BBt b2 et o M el e

coordi nates Pmt+1 as the.first ti .1 nteryal ne .
Alseeétsﬂalyenr q"ﬁ‘é@ﬂgtﬁ'&i sy TefarRBCe daarginades ﬁfe@ﬁ Has sopicle M

next azimuth 0 4 of the heading direction of the
sulyent t0 equatipbnGRFA B F(Y Zefbd)- 9‘2‘116 snatmohlsr nbriso,asigns the

speed signal V4 fromthe vehicle speedoneter 22 and

refead® icookdmapeeVvGeusoadeurthe eadduaoor cocraiestcA3 A2anat the
then cal cul ates the reference coordi nates 4 of the

. . ¢ . " ) )
oSl i rins, MEWEpUIE RAT I 2 DU igRePoint 6,
bet n the next. GPS coordi nat e it nd_{ next
ther Gl s SUTI A B ebops B oruRaR bR [he
controller 3 conpares the distan d the referepce
di st ¥len at thy bang p@H@tedthfd‘éﬁ{ éﬂﬁe&% 112%@6 énpputted the next
distance r or not (Step F). If the distance d is )
GRy eavmlinateaPmbd as éfeegﬁﬂi(tiemd iistesvizle(ane secondadshahexpired,

error has surpassed the tolerance radius r. To avoid

theegdrarolléh® feher the eexBaagrutdng 4 hd thekiea®Rfy direction of the
coordinates P+l to be the next accurate coordi nates

veliitld M £ R %i §é’1f§0‘i’“2dP%lhﬂ ﬂl'%f%%&;fehibfb speed signal V4

accor dance w t h s enbodi nent ; or esal
reference.distance r js 9, . ‘ .
from the Veﬁlcqe speecFome{er 23 aild reads in the previous accurate

coordinates A3, and then calculates the reference coordinates G4 of the

- vehicle M subject to equation G4=A3+f(V4, 0 4), and then the controller 3

calculates the distance d between the next GPS coordinates Pm+1 and the
next reference coordinates ‘G4 (step E). Thereafter, the controller 3
compares the distance d to the reference distance r to be greater than the
reference distance r or not (Step F). If the distance d is greater than the

reference distance r, it means the error has surpassed the tolerance radius r.

" To avoid error, the controller 3 assigns the next GPS coordinates Pm+1 to

be the next accurate coordinates A4 for correction, and outputs the data. In

accordance with this embodiment, the aforesaid reference distance r is 25



10

15

20

nmeters. This reference distance r can be adjusted to 5

meters, 10 neters, or 50 neters by neans of the

adj usting device 4 when desired. Wien the next first

time interval T has expired, i.e., when at the tine

point t8, the controller 3 conpares the reference

distance d to be 5 shorter or equal to the reference
mefees ddge referencardmtanede canrtor adjsisteidt toi H nméters, dilemeterns, or

radius r, and therefore no correction is necessary.

50Thuters byenesantf ohé atdjidtiig esticy Leskdniesided. next
reference coordinates (8 to be the next accurate

oo RS T AR PN BT RS, e o
o L AR R 5 Gl BIRGBOL see  be

navi gat i on1 system out puts, GSP coqgrdinates at tinme, .
shoydemdseqen! touthewrelerenss distapgens dhmasmsithe egyelolsswitban the
2 and the vehicle speedoneter 22, the invention shows
toleramcacradius er,conddiheattore AQ A&rattion s pedawsars.0Thae, the

15 As indicated above, the GPS of the. prior art GPS

comavl]gad direcslysdseipnOhienit:g reRgesel E6MdiNSRAIMS to be the next
direction of the vehicle once per every second.. Wen

' acctd%ﬁteV&SEz‘a"iﬁaq% AS‘T{H BQgﬁ{t a high speed, the one-second
t W IT result

I'me Interva in a big error. By nmeans of

t he ensor., 2 d the. vehigl e do 2,
t he Iy enRORSELF SRS oo dnd Ppb RV PRE R g el as
of the 20 currently heading direction of the vehicle
thegocurale ﬂO@yamtgs Ad)~<b8 ghilic timeapoiniiyt-rtd Opdsi thovwn on FIG
the vehicle to be accurately displayed on the display
5, ther@Bh dlthemmohart, GPBendvigenon epsiconpatmststGEP@Srdinates
coordinates outputted by the GPS 11 to, the reference

at eer binas €0, el 68 ohlsuBlagkah® oftthe G3HdUbAs® 2tHR1 the
headi ng direction of the véehicle obtained fromthe

vel®¥le spd@dometer 22, the invention shows the accurate coordinates

A0~AS8 at time points t0~t10.

As indicated above, the GPS of the prior art GPS navigation system
outputs the current heading direction of the vehicle once per every second.
When the vehicle is running at a high speed, the one-second time interval
will result in a big error. 'By means of the Gyro sensor 21 and the vehicle
speedometer 22, the invention calculates and outputs the coordinates of the
currently heading direction of the 'vehicle once per every 0.25 second,
enabling the position of the vehicle to be accurately displayed on the

display screen 51. Further, the invention compares the GPS coordinates

outputted by the GPS 11 to the reference coordinates calculated subject to

the azimuth of the heading direction of the vehicle obtained from the Gyro

io0
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sensor 21 and the vehicle speed signal obtained from

the vehicle speedoneter 22, and uses the GPS

coordi nates as the next accurate coordinates when the

di stance d of the conparison result surpasses the

tolerance radius r. Therefore, the invention

frequently corrects the 5 coordi nates of the vehicle,
sensvoi b ah¢ pioblemcdd speal iipgaholRmaht #bhi tthe vehicle

signal as the vehicle i's passing through a tunnel, and

Spegg{%ﬂ?e@ﬁt 9 eLAQT §s&d thBeG]E@réb(ﬁ*ﬁﬁi&Es 24s and hB8t accurate

icle spéedonmeter 22 due to the earth's rotati on,

. t e i ¢l rayi accurate i tioni
cool skl SHHH 5, st froERs SRRERTEL ZpRAF I RRLRY the
accurate.positiﬁg. 0 Although the present invention
tOleﬁ&%C%eEﬁi”é&pFai BIGIACG.etBE| SHEBIQT s -%P%?@Yr ggrrects  the
enbodi ments, it is to be understood that many ot her .
coopdissited ef theodtfictatavends thedpradremt o bresevangw fdtfesatellite

wi t hout departing fromthe spirit and scope of the
signdlvwenhe ehadehepaksiabtitarowdial f@tnell dnd\BRMinatdsledt dsdf the
IS: 1. An accurate positioning systeminstalled in a

PR RPN ey SR FoPab 85 ko' roation,
N R R e

. an.,azimuth indicative of the currently heading
inventiee cAp PLSRIN Hie MRt areurale pesitvite speedomet er, the
vehi cl e speedoneter outputting a vehicle speed signal
i ndiAdahdwgh thie phesentinneentiopdeas betntexgplvekidcnec]atnen o its
control l er respectively and electrically connected to
prefdiredRmbddieneritd, @19 16 ehs emdepdioblethughingh$ other possible

speedonet er; wherein:
modifications and variations can be made without departing from the spirit

and scope of the invention as hereinafter claimed.

11
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the controller obtains the azimuth fromthe Gyro
sensor and the vehicle speed signal fromthe vehicle
speedoneter and reads in the GPS coordinates fromthe
GPS, calculates a reference coordi nates of the vehicle
15 subject to the data of the fetched azimuth, vehicle
speed signal and GPS coordi nates, and assigns the

reference coordi TeWHAT ISSCEAMIEIbgSE:t 0 be an
accurate coordinates at the correspondi ng time point

for pUARUCcubdlR (R 5 ys?érﬁ%ﬁm BUNA al kil Bidbrising:

fromthe ro sensor an e spe sl gna

fro edoneter ., an in th 20
coo?%%@?ﬁ%ﬁ??ﬁ BIAE St hEIPS' Aublfitd ey Slkrent
terv that_ is shorter than the first. tinme |nterval
GPéQP@Qﬁ naies pithearebiele e pRHar@EY st timee wtkreale
subject to the data of the fetched azinmuth, vehicle
speet (yirgnsdnsandth@FSyro senshmantpsiting dnasangrth mdecative of
ref erence coord| nates thus calcul ated to be the

thea(ﬁﬁuérﬂqyeh@aaf i dpeetiontofitie vediglespondi ng time point
for output; after the GPS has out putted a next GPS

coor
(he SCRREEY el s e Gt en Byl
vehj.cl & an he di stance, b e next-

PG ErakretSaies oA S Rutent SPesL AELY %zssmfmr@ and
then conpares the djstance bhetween the 5 next
coordPaRiresleanaspadviedy andesleeingdlycoonnraied de th@ @PS, the
reference distance, and then assigns the next GPS

Gyceenﬂm"aetrfﬁsthmvthh:laspmdﬂmetecrpor di nates for out put
when the distance between the next GPS coordinates is
gr eayperdihan the next reference coordinates, or
assigns the next reference -coordinates to be the

DetuBEn T RESIEL BRBRs Bl HRAMD. G HETPEFS 1 RRET dd e

vehlgfé: slgeegde gfg%a? frgr%oh?é Vehicle speedometer and reads in the GPS

coordinates from the GPS, calculates a reference coordinates of the vehicle

subject to the data of the fetched azimuth, vehicle speed signal and GPS |
coordinates, and assigns the reference coordinates thus calculated to be an
accurate coordinates at the corresponding time point for output; |

the controller élso obtains the azimuth from the Gyro sensor and the
véhicle_ speed signal from the vehicle speedometer and reads in the GPS
cqordinates from the GPS once per every second time interval that is shorter
than the first time interval, calculates a reference coordinates of the vehicle
subject to the data of the fetched azimuth, vehicle speed signal and GPS
coordinates, and assigns the reference coordinates thus calculated to be the

accurate coordinates at the corresponding time point for output;

i2



10

15

- 20

2. The accurate positioning systemas clainmed in claim
1, further conprising an anal og-to-digital converter

el ectrically connected between the Gyro sensor and

the controller and adapted to convert the anal og

signal 15 of the azinuth indicative of the current
headi ng direction of the vehicle into a digital )

si gnafter the GRS has ongutebs inekbhibiycegxlinaicdasdhaifivstitime
inclaiml, wherein the vehicle speed signal of the

inteehildis spseddndicecontnelledesicalfes hasexafreferehse coordinates
signals, the series of pulse signhals having a

of thERENIY Hid B h)’sﬁax?& Eéﬁzpé{{rf gfh"%ﬁ GHENoHINSRs and the

runni ng speed of the vehicle. e accurate :

iEionin temas clained.in claimil,. [ e e
neRD ek PR CoRk BT it Sh T RolhstrE Tk tisthRE G ow el the
therein the. accurate . coordi nates and the reference
negh Sl GaordinatRg a@@cmeam@xbc;@?qrpw $Qosgmates 4@ a reference
clained in claim4, further 13 conprising an
disanacst and then cssmnscthe cadity Gl newdrddnatos t tee the accurate
controller and adapted to edit the reference distance

cobriihBeserpuypeRhen the didignecbetiadan esiditaBPBToordinates
systemas clainmed in claim5, wherein the adjusting

is SRAk&ChaR @]e"r?éﬁﬁa‘@fer'én;e cb gdi"ﬁ%féér ﬁ} %sﬁgﬁb {h@MHeRY reference
ystemas clalmed In claiml, furfher onprising a
di spl cfeen and an,el ectr.onic dat abasge .
coprlBas; Deb§ Msmacapials coprdingiao ooty §henethe distance
controller, the electrqgnic nmap database having stored
beiwegreithe next SrBSr paerditiptegatsa sSmin & ethan fBe cagtt spicsence
reads in road map data fromthe el ectronic nmap

cooalinbt@se rel ative to the accurate 10 coordi nates, and
out puts the fetched road nap data to the display

scregnTheracdlira®! p¥sitioning system as claimed in claim 1, further

~ comprising an analog-to-digital converter electrically connected between

the Gyro sensor and the controller and adapted to convert the analog signal
of the azimuth indicative of the current heading direction of the vehicle into
a digrtal signal.

3. The accurate positioning system as claimed in claim 1, wherein

- the vehicle speed signal of the vehicle speedometer includes a series of

pulse signals, the series of pulse signals having a frequéncy directly
proportional to the current running speed of the vehicle.

4. The accurate positioning system as claimed in claim 1, wherein
the controller comprises memory means having stored tﬁerein the accurate
coordinates and the reference distance. |

5. The accurate positioning system as claimed in claim 4, further

13
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8. The accurate positioning systemas clainmed in claim-

1, wherein the nultiple road nmap data of the

el ectroni c map dat abase include nanes of nultiple

roads and the coordinates of starting points and end

points of the 15 nultiple roads. 9. The accurate

positioning systemas clainmed in claim8, wherein the
comprising enrashustimp déaice lecthenlly sohndetedhe theneentosller and

multiple roads and the related nmultiple road |inks

adgptdd moladipthe wieropeadlipgntadhltht ingsmotP mddes.accur at e
positioning systemas clainmed in claiml1, wherein 20

the §iTgk a‘cbﬁ?at%%c?éiﬁ@héﬂég@ %gé(}émi §§ %E‘\%mc?d‘ th hgne &C ‘%ﬂ?erein

time interval is'0.25 accurate vehicle

0s].1.4:0ni NQ - ho rising the steps of: A) _
thegabqugmﬁgéi%gﬁ&:% %gFﬁB?nﬁ the heading direction of a

vehi ¢l a vehicle speed signal and GPS coordinates,

wher bi RherRock i pesifonsRe putteay asialagyped o e iBb s dirther

installed in the vehicle; the vehicle speed signal is
comptising eddisplay verdenl end peedmottericimapaldtetasa redpectively

vehicle; the GPS coordinates is outputted by a GPS

and @lehicaRgséonmeited Oy decodniradleal tirdeldtirddie mapi ¢aabase
once per every first tinme interval; 5 B) cal cul ating

ha{i@%%&@f&?ttfé}@frp hﬂﬂpg)ge ?{)) aclig m 85t lon Bgh 358 ic%ﬁ‘tfb@letr heads

erence coordi na e acécurate coordi nates
. at the correspondin i ne_poi nt, and outputting the
in Bad PEpCORG PRI S Slockiohie PRy tine TS 16 Bhe figurate
current headi ng dire&%%on of the vehicle fromthe
coungirptesaut ouHBIS fee teirhed soag sarp drtint they digpiasescreen for
vehicle 10 speedoneter and reading in the | ast

displagur at e coor di nates once per every second tine
interval, wherein the second tine interval is shorter

t harg tTige accurate positioning system as claimed in claim 1, wherein
the multiple road map data of the electronic map database include names of
multiple roads and the coordinates of starting points and end points of the
multiple roads.

9. The accurate positioning system as claimed in claim 8, wherein

the multiple road map data further include the names of multiple roads and

the related multiple road links and multiple surrounding facilities.

10. The accurate positioning system as claimed in claim 1, wherein -

the first time internal is one second, and the second time iﬁterval 18 0.25
second.
11. An accurate vehicle positioning method comprising the steps of:
A) obtaining an azimuth of the heading direction of a vehicle, a

vehicle speed signal and GPS coordinates, wherein the azimuth is outputted

14
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.first tine interval; D) calculating the reference
coordi nates of the vehicle and assigning the
cal cul ated reference coordinates to be the current
accurate coordinates 15 of the vehicle, and
outputting the current accurate coordi nates; E)
cal culating the next reference coordi nates of the

by \elGwice sehter ihbialledPH hs vehiole;t gt avahesle greed signal is
coordi nates as the first tine internal has expired, -

out?aﬁeahep Gal iR | s;tﬁeﬁhﬁlétéi(tm@,@ﬂ%fde né etheoaetidla) ke oGPS
he vehf cl and en cal cul ating the distance

coqt YR Bﬁaﬂlﬁﬁéd RAEPE (OB T Skl Mg nstalled in

_ n the next GPS coordi.nates, and the next

the V@&‘é@’@r@@ecﬁ%rr%}’% gtilygng ngquﬁ]ence di stance to be
greater or smaller than the reference di ?t ance,

assihcalgulating exfcrars eoidgnaias of the yehicle ned,@éﬂgnmg the
accurate coordi nates and outputting the next accurate

refdlenceatslirdaiges woee the adtataeadidineen at ke mextcsgR8ding
coordi nates and the next reference coordinates is

tim%gﬁﬁhfgar%&‘oé’lﬁmﬁ;cﬁipﬁqh@ra%%ﬁat@'cﬁio%ﬂﬁﬁ&teéz The accurate

met hod as clainmed in claim11,
wher when e
coor al&t%gmaé Et%tehéf h@% OE%ef er é%%ehgg%lﬁl&eﬁgf gtlon of the
smal Ler than, or e eferenc d| st a ce
vely 6\#&%&@# rpnfge%@f)éaﬂa)t e ashiglsi shyetnd filé Genicte
ref erence coordi nates to be the next accur ate
speedomtitnntaasl rewilingtiputhe attaseunaiet ceuigimalies once per every

coordi nates. 13. The accurate vehicle positioning

sectRdNgehamtelwilmeehdraire e seddnd ftime Hatervahs skortgr ahan the
sub step Al) of converti ng the anal og signal of the

Iy pf the heading direction of the vehicle
ﬁrsW]trﬁé Hgj'trgltal signal after step A) and before step
B) .

D) calculating the reference coordinates of the vehicle and assigning
the calculated reference coordinates to be the current accurate coordinates
of the vehicle, and outputting the current accurate coordinates;

E) calculating the next reference coordinates of the vehicle after the
GPS has outputted a next GPS coordinates as the first time internal has
expired, and then calculating the next referenée coordinates of the vehicle,
and then calculating the distance between the next GPS coordinates and the
next reference coordinates; and
F) comparing the distance between the next GPS coordinates and

the next reference coordinates to a reference distance to be greater or

‘smaller than the reference distance, and assigning the next GPS coordinates

‘to be the next accurate coordinates and outputting the next accurate

15
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14. The accurate vehicle positioning nethod as cl ai ned

in claim13, wherein the sub step Al) is to use an

anal og-to-digital converter to convert the anal og

signal of the azinmuth of the heading direction of the

vehicle into 15 a digital signal. 15. The accurate

vehicl e positioning nethod as clainmed in claiml11,
coofdimiabey whempthics disgarces bbtvetap i heaf G%%momgdlmt@ anddhe
" map data froman electronic nmap database subject to

next REfeRERLH 8b6rdiNIcdiis ok efepithiPthdrEfbidite dlbfaneead nap
data after step B) and before step Q 20

12. The accurate vehicle positioning method as clalmed in claim 11,
wherein when the distance between the next GPS coordinates and the next
reference coordinates is smaller than or equal to the reference distance after
comparison during step F), assigning the next reference coordinates to be
the next accurate coordinates and outputting the next accurate coordinates.

13. The accurate vehicle positioning method as claimed in claim 11,
further comprising a sub step A1) of converting the analog signal of the
azimuth of the heading direction of the vehicle into a digital signal after step
A) and before step B). |

14. The accurate Ve'hiclé positioning method as claimed in claim 13,
wherein the sub step Al) is to use an analog-to-digital converter to convert
the analog signal of the azimuth of the heading direction of the vehicle into

a digital signal.

15. The accurate vehicle positioning method as claimed in claim 11,

further comprising a sub step Bl of reading in a road map data from an

electronic map database subject to the accurate coordinates and outputting

the road map data after step B) and before step C).
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