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ACCURATE POSITIONING SYSTEM FOR A VEHICLE AND ITS

POSITIONING METHOD BACKGROUND OF THE INVENTION 1. Field
of the Invention 5 The present invention relates to the vehicle positioning
technology and more particularly, to an accurate positioning system for a

Aéélcle and@%s‘ oi%liﬁéﬁglﬁ;gg] 2. DESCFIEIIOH of Related Art FIGQ)lrII%S

system. As |IIustrated the GPS navhﬁtlon *stem comprlses a GPS
(Global Position Syst iBe 82. The GPS 81 is
adapted to receive and anal ze S|gfnals from multiple GPS satellites to
BAfdr .'PEHM%QMWr The microprocessor 821 of the
§gatlon device 82 compares the co-ordinates data obtained from the
'Hel&lmlt in electronic map database (e-Map database)
822, thereby determining the location of the car on the earth and.
showhi§ PERSRDFcbresBHARgraateartartbsevabiclkapes tigninadasharlogy
display 83 corresponding to the location of the car on the earth to help the
anddame Ratiisattanhe taan B dPROsitiREnE sk dar 2esbigtaand its
from multiple GPS satellites to determine the co-ordinates data of the car,
Poséﬂﬁm%@ﬁ@'%h@deo ordinates data of the car once per second. However,
when the car is_running at a high speed, the long time interval of
2. Q@%ﬁlﬁﬁ@lﬂh@fé&i‘éﬁﬂﬁ?ﬁ’éﬁ data of the car once per second may result in

a big error. If the
G 1 1s a schematic drawing showing a car equipped with a GPS

navigation system. As illustrated, the GPS navigation system comprises a
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 its 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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1 microprocessor 821 compares the inaccurate co-ordinates data of the

car to the built-in electronic map database 822, the microprocessor 821

will allocate the sign representing the car on the map at an inaccurate

location and thus give a wrong navigation. Further, when the car passes

.along ab5tun the GPS 81 cannot receive signals from the GPS

i GBESAG SA BB TCACHAR ARAEB MR SR IR B AR G ar 10
the car.to be unable to obtain the accurate position, Therefore, thereis

the hiisin fSTEiFﬁH?@\‘férﬁEﬁP HaiRhews YedicdBGorHsrammfsgSanBRl will
location. SUMMARY OF THE_INVENTION 10 The present invention has

allqpaih the SheplidRRECSRRENEG NS Gl Bt SNARBAR [9aREHERIR Ipeation

in object of the present . invention to provide an accurate positionin

an 9%&8%%%ﬂ@@%ﬁ%@gae«aﬂae‘é%&ﬁrow;ﬁékkmax/méﬁses along a
eliminates the big error problem of the prior art GPS navigation system

t‘mféf‘én;ﬁh?g Gbm tHe d8RG ARG &l sRaks diguiihg (dhicratdlbvgnamed will
data, once per second during a high speed running, enabling the vehicle

OUIRRAKE BNE T FeERIBFTaRTSR FRisiHiE ST bie fRIbTIMR Bresasttimhsnubatle to
optain the accurate position. It is another object of the present invention

ObtETh ERGIdE i AScDPIIpBsit oI QUtdheréria siHhicnoandors Agu@rEeanent

. _positioning method, which eliminates the problem 20 of providing an error

n tESS@lgﬁ Std e sHeFsteI el slio osAliem. when it is unable to

receive GPS satellite signals. To achieve these and other objects of the

MMANR Kt L ENACERNEDSitioning system is installed in a

vehicle, comprising a GPS _

The present invention has been accomplished under the

S

circumstances in view. It is therefore the main object of the present
invention to provide an accurate positioning system for a vehicle and its
accurate positioning method, which eliminates 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 vehicle, comprising a GPS

(Global Positioning System), a Gyro sensor, a vehicle speedometer, and a
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(Global Positioning System), a Gyro sensor, a vehicle speedometer, and a

2 controller. The GPS outputs the current GPS coordinates of the vehicle

once per every first time interval. The Gyro sensor outputs an azimuth

indicative of the current heading direction of the vehicle. The vehicle

spe g:ometer 5 outputs a vehicle speed signal indicative of the current
CO‘%E&Z bf the vehicle. The controller is respectively and electrically

connecte he GPS, the Gyro sen nd the vehicle edometer.

Sy e SRR el S it e

speed signal.from the vegic@ s&eedometer and reads in the GPS, | |
Per SoeTHinAiss oM IR EBS, LR SH Pk RHEM SR Aramd By pdicative

ehicle subject tq,the data of the fetched azimuth, vehicle speed sigpal
of ) R ,gmagggﬂg e Yelitisce o ER e FRRSdometer
calculated to be the accurate, cqordinates at the correspondjng.time point
OUtRIFLS GYGOIFHR BORRAOALE Ny ﬁiﬁﬂ%ﬁ%ﬁ@ﬁ@%@%&%ﬁg cle.
and the vehicle speed signal from the vehicle 15 speedometer and reads
Thgnqqufspiierate EoRemaESoRRe P@Vé?;?ljé’cSHHnﬁﬁF@‘?anr\FgPuﬁPi , the
~shorter than the first time interval, calculates reference coordinates of the
GyiRhisRssibied idhfe WREH RRSHIaMmEHAZimiEh, coBtioRLpadiadighal the
.and_last accurate coordinates,ﬂé assigns the reference coordinates

azigpythciendiag (ke s.eRca 8 ShRsHsnabirapdhwnghicle
time point for output. After the GPS has outputted the following GPS

speggoipivesRd tradssitiriRareRmsnardignted, fHaTcohe drEroaraimates

the next reference coordinates of the vehicle and the
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. The controller also obtains the
azimuth from the Gyro sensor and the vehicle speed signal from the vehicle
speedometer and reads in last accurate coordinates 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 last accurate coordinates, and assigns the reference
coordinates thus caiculated 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

L)
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distance between the next GPS coordinates and the next reference
coordinates, and then compares the distance between the next GPS
coordinates and the next reference coordinates to a reference distance,
and then assigns the next GPS coordinates to the accurate coordinates

for.output w the distapce between the next GPS cpordinates and next
oy O RaL e TFEERSF (AN RIS o GEF iR G sitighoand

the next 5 referenc ordinates to be tlgg)eaccurate coordinates f%ﬁ‘g'}m ut
thef} ASTERS AR b GEONERATIBAGS CR2S AR H LT RBAE Tafh SLB Ut

coordinates is smaller than the refer distange. To achieve these.and
whe Hhe s ang e iRe BHaSih AR BRdrCiRS SROIRIRAIRSABH A MdiRence
comprises.the steps of; A) ohtaining an 10 azimuth of the heading
COOGRURES ofSa FRHAER, %iﬁv@ s{?e%&%}ﬁﬁa%éﬁf&%cépgrc@éﬁi&%eg?e next
wherein the azimuth is Qutputted by a Gyro sensor installed in the vehicle;
re GRS R SRS PP EMp e BlF OIS P b RetaIh ke the
. inthe vehicle; the GPS cogqrdinates are outputted by a GPS (Global
distegehidinhyasys ﬂ%&ﬁr c%iﬁ%fﬁa%@é 8 SEaRyOI firsp@inates
. interval; B) calculating the reference coordinates of the vehicle and
15 S%b@ﬁﬁb""tﬂé- EETEFICAEB SHAIRALES to be the accurate coordinates at the
corresponding time point, and outputting the agcurate coordinates; C)
obtaihhGRESANHES B3RS RikshHY @&@ﬁna%ﬁlé%nﬁrpé@me%fﬁfa%ﬁhe
the Gyro sensor and the vehicle speed signal from the vehicle L.
acCEBREIIPREIBIOPIEh PSR FOMPTAS hcliR afidorahas dhd@sdpe an

.every second time interval, wherein the second time interval is shorter
azigpuHied firg: hardindediErcbyBaduiatinh e rerdiecdecspram siesal and a

vehicle and ) ) .
PS coordinates, wherein the azimuth is outputted by a Gyro sensor

installed in the vehicle; the vehicle speed signal is outputted by a vehicle
speedometer installed in the vehicle; the GPS coordinates are outputted by a
GPS (Global Positioning System) installed in the vehicle once per every
first time interval; B) calculating the reference coordinates of the vehicle
and assigning the reference coordinates to be the accurate coordinates at the
corresponding time point, and outputting the accurate coordinates; C)
obtaining the azimuth of the currently heading direction of the vehicle from
the Gyro sensor and the vehicle speed signal from the vehicle speedometer
and reading in the last accurate coordinates once per every second time
interval, wherein the second time interval is shorter 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

4
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assigning the calculated reference coordinates to be the current accurate
coordinates of the vehicle, and outputting the current accurate
coordinates; 25 E) calculating the next reference coordinates of the
vehicle after the GPS 4 has outputted the next GPS coordinates as the

first time internal ha ired, and then calcylating the distance between
has R e B H Al S DN S A5 HE, RS L CrBel b $ypired.
compari e.distance between the next, GPS cogrdinates and the next
and R A ALCBTIRCAS LA BRSO AE B Th e rea e the
than.the reference,distance, assigning the next GPS coordinates to
e A TRSE SRR S0 A G BRI s HEGe SRyt (he hext
coordinates wh%rggggc:istance etween the next GPS coordinates 8nd
GPeopsdingtss GirstdS TS IGRER SOREA HEGS I S Rlighsifedistance
BRIEF DESCRIP%lON OF THE DRAWINGS 10 FIG. 1 is a schematic
to B Al ehehinga Ca AR HiR 4 HAIP B E PES AN afBA Systgming the next
gccoro_lgepce with tEe rior art. FIG. 2 is a sysa(}gm blockgiagram of an
PR GRPEEHISHINIRG SiRRay! RestEatasny Wiine Hid<fnHianadhe next
FIG 3 shows the content of the coordinates of the accurate positions 15
acchfite 9@9@%&}3@5}%@1&%@%@@% B felmsgrordinates
ith the present invention. FIG. 4 is a flow chart of the {)resent

accordance
andj %@ﬁ@@ﬁt KSR SorsaatedrannsiRbinag the cdpreBsrofHateswnd

accurate cogrdinates of the vehicle at different time points in accordance
IR E B LHONEHGidAE DRAWINGS

FI(Ga 1 1s a schematic drawing showing a car equipped with a GPS
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 with 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.

DETAHLED 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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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 5
accurate position to the vehicle M in real time. FIG. 2 is a system block

diagram of the accurate ppsitioning, system..As illustrated, the accurat
acC RO L) e L UL WIS R iiskiing & st plock
. Gyro sepsor 21, a vehicle speedometer 22, a contrgller 3, a display 51, a
g B A A S5 BRI SVATE Y, s/ o D) cfrate
an electronic map database (e- d se) 23. The GPS 11 output
DO Eo Rt 1P SOPIRES B ATHS LM RSV T TR b o
T. Accordipg to this embodiment, the first time interval T is one second,
Gmée@%ﬁns%wl SBRf %%ﬁsftrsi BRI ng HisRlerty 2

10 heagding direction of the vehicle M relatjve to the_global coordinate
MERRRERTHE BRMSHNE; %Yé&ﬁiéa@%%{ia&@%@fm&#%eand an

Gyro, sensor 21 and. the cqntroller 3 to convert the analog signal of the
ele‘ﬁfﬂﬁ&?hl%%@plﬁ}?é@b&ﬁhée SREBPRSS s HighaFsigial fbroutputs the
computing by the contrgller 3, 15 The yehicle speedometer 22 frequentl
wra%ﬁé’ggfém %ﬁt@édl’sﬁbfn%wagrelﬁ YitAé BYRGEhE pkas ifgerval T.

vehicle M relative to the global coogrdinate system. The vehicle speed
ACCURENY iRd bﬁe@fa?é%ﬁ@wtp&lg%?jgﬁaﬁﬁ@emé%a&éEé§ enthessai drhe
pulse signals is directly proportional to the,currt%nt_speed of the vehicle M

GYIRISRSHS thd gloareBbMinat s Gatémmuth indicating the currently

heading direction of the vehicle M relative to the global coordinate system.

The A/D converter 211 is electrically connected between the Gyro
sensor 21 and the controller 3 to convert the analog signal of the azimuth
outputted by the Gyro sensor 21 into digital signal 8for computing by the
controller 3.

The vehicle speedometer 22 frequently outputs a vehicle speed
signal V indicating the current speed of the vehicle M relative to the global
coordmate 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 1s 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 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.
6 The memaqry device 12 ng?,?e for exam?e, a fEash memory built_in the

The SREBINY: SERECEhATY detickn B<am@ivafly [laHharEREHRNlE in the

cog/ﬂ%lg; 3, and adapted to edit the reference distance r in the memory
COTHER!¢ , S0 as 5 to adjust the precision of the accurate positioning

system. The, adjusting device 4 may be a wired input device, a wireless
inpu?ﬂé%i%&gﬁéwgéﬁlﬁﬁﬁéﬂr%%ﬁﬁlg seapscirdbionduuronisatsr 3,

n jnput port such as a USB plug, or a wireless receiver for receivin
andi‘gé Risahia foih et eae SNGAr &I IPCImEBReRY e oith Aniso as
embodiment, the adjusting device 10 4 is a keypad installed into the
{0 GG PSAISHE fHnide RECHETRISNAYIPERE SYURBhE Recadbrsting
map database (e-Map database) 23 are respectively and electrically
devagh rfbé‘fl@d’tg’% PORESIIEHY FREISREONIETHRES dBRHadeIsthaydiopsdn
. .therein multiple road map data. The controller 3 reads in the road ma
infigaedioAn e BRIC BRI REEAVES dRRBAS DT RBReaBoRIINGg RVMfesuch as a
accurate coordinates A, and outputs the road map data to the dis Iaﬁ
USE-piug 50r R igisiRss neseseso i frss bananndateidatiofiemmagiPRS cell
database 23 include the names of multiple roads and the coordinates of
Phapg ¥HiskssSiBinis aerPEdassmEtbrins rnbe drnuetrdaa adiasdagadevice

. further include multiple road links and sur'rou‘nding facilities
4 1s a keypad installed into the dashboard inside the vehicle M.

The display screen 51 and the electronic map database (e-Map
database) 23 are respectively and electrically connected to the controller 3.
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 for display. These road map data in
the electronic map database 23 include the names 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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20 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 7 present
PreRERintiOYERNE AMhentink fisntigeRocBhii@iets seanstellesicliatertaeto
accurate coordinates of the vehicle M. At this time point to, the GPS 11
calgiigind iRcrepraisoramedinptaas tieacaliateNbrdhatbis Amomnint 0,
vehicle M at the time point tO. When at the time point t1, the 5 controller 3
thefrfel kv the Lo osudary RaadsansamnaeeovdiiaiemAl
from the Gyro sensor 21 and the vehicle speed signal V1 from the vehicle
of theednrier¥ ahdheatisnn deioPtcodfamataPhardimmeamstly the

(Ste Ar)é,&?nd then converts the analog heading direction azimuth signal

COU&H@&& adighet (BeepamuhPherd thecenmentle herdingalioction of the
coordinates Gl of the vehicle M subject to equation G1=Pm+f(V1, 01)

vehistiep¥)frema ey sures 3L Radsthasvnbidernss cogrihdds Gom
to be the accurate coordinates Al at the time point tl for output. The

the agihisliR speedasipt eicld sadhegpdatinf®e (iR 3covsdinaaPaatbtrasethe
23 subject to the accurate coordinates Al, and outputs the road map data

GPsidp (35 BI\ FrendathanReroritidlibe Iratngsherdinpndireciige 22imuth
.... ]).of the currently heading direction of the vehicle M from the Gyro

sigrghdpi@1digitpins gt Sspedsignaind ftbenthealenlele spdedonference

22 and reads )
coordinates G1 of the vehicle M subject to equation G1=Pm+f(V1, 61)

(Step B). Thereafter, the controller 3 assigns the reference coordinates G1
to be the accurate coordinates Al at the time point t1 for output. The
controller 3 reads in the road map data from the electronic map database 23
subject to the accurate coordinates A1, and outputs the road map data (Step
B1).

Thereafter, the controller 3 fetches the azimuth 6i (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 Gi=Ai-1+f(Vi,
8i) (i=2,3,4...,j) (Step D), in which the second time interval t is shorter than
the first time interval T. In 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 coordinates Ai at the corresponding time
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in the previous accurate coordinates Ai-1 (Step C), and then calculates
the 20 reference coordinates Gi of the vehicle M subject to equation
Gi=Ai-1+f(Vi, 0i) (i=2,3,4...,)) (Step D), in which the second time interval t
is shorter than the first time interval T. In accordance with this
embo&iiment, the second time interyal tis 0,25 second. The contrgller 3

POIRLSRAOIHP TR L6 T SEI e G e e hEcUPHRS R GBrHISEAPSENt

the corresponding. time 8 point and qutputs the reference coordinates Gi,
t2, the GRS t%%"%%?n&ﬁ@z%wgle £3198 e PEEL AR T ertion

f%hﬁe current heading direction of the vehicle M from the, Gyro sensor 21
0 d

MARIGEh M SpRb IS JABr U Senom the Yeridhespeidamanscdsignal V2

reads in the Jast accurate coardinates 5 Al, and then calculates the |
froppidiensdisranaadomster ti JoAiERaNs Bubjciastafifatiane coordinates
G2=Al+f(V2, 02). The controller 3 also assigns the reference coordinates
Al cong Hanecateulatescobrdiivdresee A medipniespbriing thie pelicle M
and outputs the data. When at the time point t3, the controller 3 works in
subfisetshimednayias dedmAkieipyite 2o Mecponitiedigmad sdan assagap the
the GPS 1.1 has outputted the next. GPS coordinates Pm+1 as the first
refgfigRoRite0ar BRatsscdnd) Tondethite RCthE EsntRIREBRatERe e Hexhe
azimuth 04 of the heading direction of the vehicle M from the Gyro sensor
cortespARGHAENE RS ENEY.sped P UGS Vae Fshthe Deri@t Spetempainp 3.
and reads in the previous accurate 15 coordinates A3, and then calculates
the wanigrlien e woskdinatlecameiRa v enislethedinje R ednéddation
G4=A3+f(V4, 04), and then the controller 3 calculates the distance d
betw¥éhaihéthéxe GRE doifirtdealian theahdPthd 1 has outputted the next

GPS coordinates Pm+1 as the first time interval (one second) T has expired,
the controller 3 fetches the next azimuth 04 of the heading direction of the
vehicle M from the Gyro sensor 21 and the next vehicle speed signal V4
from the vehicle speedometer 22 and 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, 64), 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
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next reference coordinates G4 (step E). Thereafter, the controller 3
compares the distance d to the reference distance r to be greater than the
20 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 errgr, the controller 3 assi the next GPS coordinates

meShie T 5 B e LTSt SOl ISR o BRIOAS ] BURBRIS o
the data. In accord e W%h this embodlm nt, the aforesajd reference

50 FEtah 0¥ 9815 Hlier AN RIS R ?adjusted 05

t et 50 met f the adju d 4 wh
s LA B Ho RN o TRERVA] T B SRRt spt%ft@le

. time point E}é@ contrp(ifrs ompares the refere ce dlsta edtob

UmeRBREN oFiq {GRE PATEFercEAIBAES tNEnEAHEHRS eHSFASHt n‘{hé)e
tolerance radius r, and therefore no correction is necessary. Thus the.

shogisi &Y f@&%@%ﬁ%@%m%red&&%%.ﬁi 15 Bethin the
next accuyate coordinates for output. FIG 5 shows the GPS

tol 88 finEREe ISt P RE2 B8 RN ISS thetHiS &%ﬁ?ﬁ?@%o?&ﬁ%e%he

AO-A8 at he time points tQ--t10. As own in FIG. 5, the GPS of th
congrel gt §<‘r¥éx@%‘%&@%§a&ﬂ%mﬁ SesPRRiiRAIES GRIREHHREext
tO, t4 and t8 only. By eans of the Gyro sensor 2 and the vehicle

accgﬁ%@’d% aicqAg n‘ﬂBFPé’ﬁows the accurate coordinates AO-A10
at time points tO-M. 15 As indicated above, the GPS of the_prior art GP

navigagan sy %mﬁé%&wgea%%% A il gndrkim arms el as

once per every second
the accurate coofdinates AG~AS at the time points t0~¢t10. As shown in FIG.

5, the GPS of the prior art GPS navigation system outputs GSP coordinates
at time points t0, t4 and t8 only. By means of the Gyro sensor 2 and the
vehicle speedometer 22, the invention shows the accurate coordinates
A0~A10 at time points t0~¢10.

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

10
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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 20 currently heading direction of the vehicle once per every 0.25

second, enabling the paosition of the vehicle to pe accyrajely displayed on
Sen3aF i Corlie, SETRChCE PSS, OB e ReBpge. vehitle

caordinates, putputted by the GP, 1 to the reference cqordinates
SPEEJRSIED 2ol YA AE A Bnoetoe: REN e ERITate

oEEained from the Gylao 10 sen (z)(rhfl and the vehicle speed signal
CooSHiERES FERFhAIVS b?@a%%éi otBF 2OMRFISEE thesapgurpasses the

coordinates, as the t accurate coordinates whep the disfance d of the

tolergRiRrisA HSsutt sUrBSESEY the thilerdRER A0S I efivsiaote cirects  the
inyention frequently corrects the 5 coordinates of the vehicle, avoids the __.
C"“ﬁ%ﬁ%ﬁwf %Mﬁ%ﬁs»@ﬁ@i DRETOR R FRFeHER nofaEamptellite

. through a tunne|, and eliminates errors of the Gyro sensor 21 and the
signah ﬁgep@sakﬁlﬁe%@ PR5oSULE ¢ %ﬂ@giﬂaﬁﬁwéﬁaﬂsi SRS gBRERof the
carrying the accurate positioning system of the present invention can |
GygheiRine %%PQ&&%A@BS&WW@W&%@&%H&Q&@ PRI AGALON,

&}%En explained in relation to its preferred embodiments, it is to be
so thatdiagobat £ rRaHY BBt 503s MIE2IR RAREHOHB AT VaRAtInd 8aprpacnt
. made without departing from the spirit and scope of the invention as
INVEBHGHFR ORIHBIENWIOT 8CE MY IBINN-An accurate positioning

system installed in a vehicle, comprising: ) ) . )
Although the present invention has been explained in relation to its

preferred embodiments, it is to be understood that many other possible
modifications and variations can be made without departing from the spirit

and scope of the invention as hereinafter claimed.
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a GPS (Global Positioning System), the GPS outputting the current GPS
coordinates of the vehicle once per every first time interval; 5 a Gyro
sensor, the Gyro sensor outputting an azimuth indicative of the currently
heading direction of the vehicle; a vehicle speedometer, the vehicle
speedometer outputting a vehicl eed_ signal indicative of the current
speed of the vehicle; & Mﬁ‘iﬁir’é%@ Qelyﬁhnd electrically
connected to the GPS, the 10 Gyro sensor and the vehicle speedometer;

whergirf> RS COMF S IRY BHRIMREHY slEmuBSHIs e @ yrehdslissromamseng:

vehicle ed signal from the vehicle speedometer and reads in the GPS
coordi réﬁe% qd@iﬁ%ﬁl Rost1enipgaysiaieretsde Rovuiatting the current

ehicle 15 subject to the data of the fetched azimuth, vehicle speed signal
PS PGl BhdESY ORIFR RS RaTRT¥rdESESURABIEs tAlis

calculated to be an accurate coordinates at the corresponding time point
for oftEY thecEhiniolles 46 QBRSSP HHInEAhRHE G RdREIsEIve of
and the vehicle speed signal from the vehicle speedometer and reads in

the guregnilyaheashng digicates shddpaebiels:second time interval that is
shorter than the first time interval, calculates a reference coordinates of
the veNiel GiGuiReeRPIRS a8 tABIdR REaKameterRHBIE ipeetvehicle

signal and last accurate coordinates, and assi?ns the reference
spegdottimaletHeaeuicabibs peHsncd pidhvsrhititisandhe

corresponding time point for output; 12 after the GPS has outputted a
next @p@)@&?}@{nyg@geﬁiﬂr@_y}@ﬁn@éecmcaliy connected to the GPS, the

Gyro sensor and the vehicle speedometer;

wherein:

the controller obtains the azimuth from the Gyro sensor and the
vehicle speed signal from the 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 also obtains the azimuth from the Gyro sensor and the
vehicle speed signal from the vehicle speedometer and reads in last accurate
coordinates 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 last accurate
coordinates, and assigns the reference coordinates thus calculated to be the

accurate coordinates at the corresponding time point for output;

12
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interval has expired, the controller calculates a 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

5 next GPS coordinates and the next reference coordinates to a reference

distance, and ssigns the next GPS coordinates to the accurate .

cooraﬁs@ﬁ%&f&jmmww&ﬁm Gt peEpOREEE @ e fiTst time
. coordjnates and next reference coordinates is greater than the reference
intenégidgs 8%%@&%@%&9&%@% HstimARS s scearIdinates

oordipates for 1Q output when the distance between the next GPS
of EsoMARMES ARG HasdreiameRceetstedhesneshiail daprdiaatssrandethe
distapce. 2. The accurate positioning system as claimed in claim 1, further
DEXEFRERISRG s AREIdRRIS ignd] dbsveRerBNsERcally isHresditean the

the_Gyro sensor and the controller and adapted to convert the analog
ne><§igqgél%@{ﬁmiﬁ%&ﬁ%é@&%Bfr@@@R%mém@meaﬁom Bekpkence
. Vvehicle into a digital signal. 3. The accurate positioning system as
disignecicoidhan, soniEam the vriticdBSedaitinglere ineHibr accurate
speedometer includes a series of pulse signals, the series of pulse
COOSRAR 0 G W aghdkey Bretinanohshoiepmahonpst R snepundingtes
speed of the vehicle. 4. The accurate positioning system as claimed in
andcRARLIISTRETBRT BRUGHIMIMS: borgptries Memolaneaissonaindistansg, or
therein the accurate coordinates and the reference distance. 5. The
assigRRdNe PeSticRIsgERtenvaElinaissdth brithe FoetHatel goordinates for

output when the distance between the next GPS coordinates and next
reference coordinates is smailér than the reference distance.

2. The accurate positioning system as claimed in claim 1, further
comprising an analog-to-digital converter electrically connected between
the Gyro sensor and the controlier and adapted to convert the analog signal
of the azimuth indicative of the current heading direction of the vehicle into
a digital 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 frequency 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 therein the accurate
coordinates and the reference distance.

5. The accurate positioning system as claimed in claim 4, further
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comprising an adjusting device electrically connected to the controller and
adapted to edit the reference distance in the memory means. 6. The
accurate positioning system as claimed in claim 5, wherein the adjusting
device is a keypad. 5 7. The accurate positioning system as claimed in
claim, 1, further., comprising a display screen and an electronic map
oML ALCAR LG SFH SHeEIFEly o OHBa T e SABL Her and
electronic map datgbase haying stored therein multiple road map data,
Adepieel ARG SBRTSAET SRS e NAPUREIERY tHe@ibtronic map
database relative to the accurate 1.0 coordinates, and qQutputs the fetched,
roadtdBAKTBIHE BSPIEPBEERYRIE IS 4 PR B\ fbare 0> wherein
positioning system, as claimed in claim 7, wherein the multiple road map
the égﬂélgﬁﬂfge@é’é%ﬁ@r%&bfﬁ%@abase include names of multiple roads and
the coordinates of starting.points and end points of the 15 multiple roads.

9. The dceRirBfe PERRIGRRE TSR DS KA Shadmrd aDwH@ish linfirther
multiple road_ map data further include multiple road links and multiple
ConapFFBIEHiA g ASEI R S EERFES BERdMY SbaRE IR dB AP HalsbasR AgEPgetively

The accurate positionin%system as claimed in_claim 1, wherein 20 the

andsigdegtricallarrarnnesiedekonbe arpneldesotertiriesHienisl mapgatabase

second. 11. An accurate vehicle positioning method comprising the steps
havipe A1QiHisgeR xhipcorend maanidgigrarhercsn dhekrraller reads

_vehicle speed stignal and GPS cogrdinates, wherein the azimuth is
in regghgman data from the electronic map database relative to the accurate

coordinates, and outputs the fetched road map data to the display screen for
displﬁy.

8. The accurate positioning system as claimed in claim 7, 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 multiple road links and multiple
surrounding facilities corresponding to the names of multiple roads.

10. The accurate positioning system as claimed in claim 1, wherein
the first time internal 1s one second, and the second time interval 1s 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
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14 by a Gyro sensor installed in the vehicle; the vehicle speed signal is
outputted by a vehicle speedometer installed in the vehicle; the GPS
coordinates is outputted by a GPS (Global Positioning System) installed in
the vehicle once per every first time interval; 5 B) calculating reference
coordinates of the vehicle and assigning the reference coordinates to be

by meArEarsrneasdsiles: e QsiragsoRtingthiny Huipke avesdiugny is

the accyrate coordinates; C) obtaining the azimuth of the current headir&}gsﬁ)
OUtRREEFo YT the' ¢RI SRERIAREIF HevigblashdindhrericiisksetheightlS

from the vehicle 1.0 speedometer and reading in the last accurate )
cooggHaiRaEs QreuHeddvEy Sdtodiphaliiasionkgehy siessaaatiedin

interval is shorter than the first time interval; D) calculating the reference
the sshisiarcsipre eardiasdtins dnisgvale calculated reference
coordinates to be the current accurate coordinates 15 of the vehicle, and

outpBiicg id eingreianeecossinties of sharcehighy and assigning the

reference coordinates of the vehicle after the GPS has outputted a next
refesense snrandinsd ek i dershane shiaisarpasdispipsdatitietssnresponding
. calculating the distance between the next GPS coordinates and the next
tim gepstic 8RO STIRAE N 2 BlcoRCE Y cem padig itvaleRstance between the
next GPS coordinates and the next reference coordinates to a reference
distdndebipiyhgatieonzimulier oh i ensusterdnbeatisagneiregtion of the

assigning the next GPS coordinates to be the next accurate coordinates
vehigle dtopuithe therasanseduaae the vehicle speed signal from the vehicle

speedometer and reading in the last accurate coordinates once per every
second time interval, wherein the second time interval is shorter 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 has outputted a next GPS coordinates as the first time internal has
expired, 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
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15 coordinates when the distance between the next GPS coordinates and
the next reference coordinates is greater than the reference distance. 12.
The accurate vehicle positioning method as claimed in claim 11, wherein
when the distance between the next GPS coordinates and the next 5

reference coordinates.is smaller than or equal to t ference distance

COOH T b i S B BB S AL e ORE Lra Rl he
to be the next accurate coordinates and qQutputting the next accurate

nextds 66 0903 FprieR &t elieAlehiDah Bk ﬁﬁei‘%ﬁr%étag%ﬁr‘aimed in
claim 11, further comprisipng a-sub step Al) of converting the anajog signal
of thé “10 BSiRATEF e %%@@%ﬁ%dﬂﬁ@@ ReIE B SCHgitAIm 11,
signal after step A) and before step B). 14. T ccurate vehicle

Wh%@émaﬁﬁﬁjﬂ#é@hé@%%mwmﬁ% &%tﬁéim@w%ww@@em
use an analqg-to-digital copverter to convert the analog signal of the

re ARG P glﬁé%;ﬁg%wikmeﬁtﬁé R 1 E aRfitarsigiag erafter
The accurate vehicle p §itioni_ng method as claimed in claim 11, further

COH&B?A‘&%@I&%%@B b SSRAEBIRG @%%trﬁﬁfﬁmaqrsmﬂmates to be

electronic map database subject to the accurate coordinates and

the fepLARITHE (RrdRplaaansher Rl BEhe mastasp @y oerrdinates.

13. The accurate vehicle positioning method as claimed in claim 11,
further comprising a sub step Al) 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 vehicle 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 B1 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).



