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VEHI CLE NAVI GATI ON SYSTEM W TH A DI SPLAY CORRECTI ON
AND DI SPLAY CORRECTI ON METHOD THEREOF BACKGROUND OF
THE INVENTION 5 1. Field of the Invention The
invention relates to a vehicle navigation system and
the display nethod thereof and, nore particularly, to
a vehicle navigation system capable of displaying a
cor r VB ICE R INAVIG ATTON SXSTEM W THsA DESPLAN
the display correction nmethod thereof 10 2.

De O RRECTPONANDEDISPLAY €ORRECFION MmaHOD

vehicle with a navigation function. As shown

1, the vehicle has a gl tion systen1(GPS) 81

and a navigation systfﬁﬁ@glﬁﬁﬁglcally, the GPS 81 can
: ) positioning satellites

3 SGO-th onpute current 15

vehi cl e coordl nat es, at any time. The navigation

IEI%Q ehtlspImeention ni cr opr ocessor 821 to conpare the
current vehicle coordinates with a built-in e-map

dat dbhs énBatidw relatesciongvelhiel € navigationdiysgerhegal therdigplay
a map of the database 822 and di splaying a sign,

méﬂ‘ﬂd)& hhefedndhdathyfe gfarﬁl?ﬁla\‘lih't%' g Veﬁ’i'&&é hrf’a\ﬂ%%bﬁ‘ysystem

Thus, when’ drivi the ariver can know t
Ca%a?r?% B iFplathd S5 ed ReBRak s 1ERAEB o £ B B
thei lﬁﬂbé’r‘gé]%gé%ﬁ% %ﬂébbaéﬁgreog 2pf§§egfat iact %Pcal vehicl e
navi gati on _system As shown in FIG 2, when a driver
2. 13eseripdian Qfmatclde‘%ﬁn the road 220, for a normal
condition, a sign 230 indicative of the vehicle is
di s dostanws heypallveRitle agtsdawnigani dnmmetiosl. eAs shown
in FIG. 1, the vehicle has a global position system (GPS) 81 and a
navigation system 82. Typically, the GPS 81 can receive the signals of
global positioning satellites in the space and accordingly compute current
vehicle coordinates, at any time. The navigation system 82 has a
microprocessor 821 to compare the current vehicle coordinates with a
built-in e-map database 822 for finding the corresponding location on a map
of the database 822 and displaying a sign, which is indicative of the vehicle,
on the display 83. Thus, when driving, the driver can know the vehicle’s
location in real-time.
However, due to a certain inaccuracy, the GPS 81 often generates
the condition of FIG. 2 in which a schematic map illustrates an incorrect

display of a typical vehicle navigation system. As shown in FIG. 2, when a

driver controls a vehicle on the road 220, for a normal condition, a sign 230
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A. However, due to an error caused by the GPS 81, the
m croprocessor 821 conpares the incorrect current
vehi cl e coordinates with the built-in e-map database
822, and accordingly displays the sign 230, which is
indicative of 5 the vehicle, off the road 220, as
shown in the circle B. Such an error causes the

indichtiee off thé RehRAS iNdispl fadodn therd RPN G, A Wh & tldircle
to reduce trust in the'reliability of the vehicle

A0S B s b OPSF aHER gy 02
e T N L

accurate, and the m craoprocessor 821 accordingly has,
daggbase %@35 %Eta%@r@agfsé 6iﬁpiﬂl’ﬂwtherﬁgﬂa&3éb axkichas igdicative of
di splays the sign 230, which is indicative of the
thevethicleg offithearoadn220,rascthovas it tlencirdledd, Sarch an error causes
I mprovenent on the typical vehicle navigation system

thd drivegith §gcteaSHMHUATEUGE tHEFoANYERISHIFIbA 2nih® FNRBL @SR in

is to provide a display correction nethod for a
vehi al: . . y The ol & nayi .
they Sy A e VoIS YA iR )T  Inc B4R, Mihep the
e- at abase. . The .gyrosco ner an .angl g of
velfef% P fRPRaRcs el STl Te BT TR 055 siielBB §icinmpt be
road |inks. The display correction nethod displays a,
recgivsdl. wihicthisscasii the icampated wahie| for Hloe oeumment vehicle
di splay location, and includes the steps: (A)
coadinates ingohaceunat)tanddihenhiyropesedsison 82 ( Bieccoedigighg has an
both a first road link corresponding to the current

incBieet %ﬂ&pﬁﬁééﬂ RyRAGtR! dh@dake BID %ﬁﬁoﬁfis#lé’fsd the M¥en 230,

connected to the first road link fromthe “e-map

B i SHIEGAIE RS YRODLS, GRS TR an

. _than a firs speci fi.c, di st.ance fromthe next
imRraRarent ot éﬁlgﬁrﬁhl?h?@%‘ﬂgﬁwaﬁasm dhequired.

SUMMARY OF THE INVENTION

The invention is to provide a display correction method for a vehicle

navigation system. The vehicle navigation system includes a gyroscope, a

display screen and an e-map database. The gyroscope generates an angle of

driving direction. The e-map database includes plural road links. The
display correction method displays a sign, which is indicative of a vehicle,
on a display location, and includes the steps: (A) extracting a current
display location; (B) reading both a first road link corresponding to the
current display location and at least one second road links connected to the
first road link from the e-map database; (C) extracting a next vehicle

location; (D) selecting road links which have a distance smaller than a first
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road links to thereby generate a first set of road

links; (E) if the first set of road |inks contains

one or nore road links, setting the angle of driving
direction generated by the gyroscope to becone a next
angle of driving 5 direction; (F) selecting road |inks
whi ch have an angle difference snmaller than a first

spegifiel distaredfrent tlhexevelkile gt e tHeNBrst and second

direction fromthe first set of road Iinks to t her eby

t f
o téé?er%?ﬁ Behyiile ROrSERR of RERL NG, () 1FHAE first st of
utl n vert cal nces fr t he

rodl ielis SRR Bfle. Bl e RERE-Setienthe aBelt 8§odrwmg
links in the sgcond set of road |inks, selecting

diregHan generalednby thengyiassppdot besgmeas naxt engknet driving

_setting a projection point of the next vehicle

direotianj (g)lﬁ) selectingroad linksk wiiich Have ahangkstifernce aimaller

di stance to becone a next corrected |location; and (H)

thadi & firetyépeaifib @ndl@ fronithé Meiks ah PR @ﬁ&fﬂ(fﬁlg)fhﬂebﬁon from the

vehi cl e, on the display screen at a next display

firdt AR IrBatN il fd“fﬂe‘f‘é‘%)g%te eila5[e 084 dor@s fofﬁtbocgfg éﬁaGG) if

screen correspondl n nex correc

The inventi-.on i Vld a vehi cl e navi .
the 3 EpfhSRE o Pad kS Rt g oPerpr aee e BpkS, computing
navigation s sten1|ncludes a gyroscope, a | oba
versisa| 8!%#1%%85 er thepeyxt vehieleigsatiandbassh of diesgneagr more
screen and a controller. The gyroscope is inplenented
roadnliakseni thee secomd det dforql dimkes seleeting whiceld link with a
direction the vehicle is being driven, thereby

shatRerattiedl distmReghRd %fettﬁig ¥ r{:ﬁ@_]é@tf(ﬁf{)bﬁﬁ .of thS I@D)T?\} icle

|nplenented on the vehicle i order to recelve p

I
loc?ﬁéﬁ é%]!otlrh | na riﬁ{ksa Vgtlh %ﬁ%%gﬂgéélcg@?%ﬁé% &yﬁ@come a next
corfctefl dogaipe; end h BSRGy o the diem: Whius mdicraug o1 the
3 one map and plural road links. The display screen
Vel@pl@p oaykheadisplay pergenaati & sext display location which indicates a

position of the display screen corresponding to the next corrected location.

The invention is to provide a vehicle navigation system with a
display correction. The vehicle navigation system includes a gyroscope, a
global position system (GPS), an e-map database, a display screen and a
controller. The gyroscope is implemented on a vehicle in order to
determine in which direction the vehicle is being driven, thereby generating
an angle of driving direction. The GPS is implemented on the vehicle in
order to receive plural satellite signals and accordingly generate data of
GPS coordinates, a velocity and a GPS quality indicator that are associated

with a current location of the vehicle. The e-map database includes at least
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of the vehicle and the at |east one map. The
controller is connected to the e-nap database, the
gyroscope, the GPS, and the display screen in order to
di splay the sign, which is indicative of the vehicle,
on the display screen by 5 executing the steps: (A
extracting a current display location; (B) reading

onb@hdp and :pﬂ@rtal F0&d! 1ihk 8K T4 diepRONr&ch dRpIAS £ 5 ﬁthcatwe

di splay l[ocation and at | east one second road 1i nks

of g]‘i’é‘ ReRiGd abg)&geatflbéﬁtoﬁé’ﬁpa# ke o?lﬁéliﬁ? i§ c%ﬁﬁecte(i[)so the

abase,; extracting a ext ve ocat

sele ad |inks ce smal l

e”@ﬂBrﬁi%‘gal?ﬁ%Psﬁl%%wsPOBe% GRA R APIAT et 1 brder to
hicle | ocati.o framthe first and second _ road |inks

dis XH@%B%@QH a3 mdicative of thevelrcle, uthe dnsr;? Y $9reen by

the first set of road |inks contains one or nore road
exédutig thsestepsy (Aheexarmitingod ctrrent jspliay dlocation; (B) reading

generated by the gyroscope to becone a next angle of
both aMviirke read el @Brreéﬁc)méﬁﬂgeﬁi tl{égcﬁﬁéﬁt digpigy WBL&ton and at

have an angle difference snmaller than a rst specific
d
e RO 20 s A i BT ¢ o
f. d | if th t
daBpaGE o E¥brafting ok Pierb VEBiRC dhentiow FRIFerrsiing rodd links

, uting vertical djistances fromthe next vehicle
which he

vere distaagechsomllendhama Grstrpesifiodistanex rom thigenext
second set of road links, selecting aroad |ink with

veldckhlodation, Yeorhithel figt ahdrseeondndad irlisrto the2éby generate a
proj ection point of the next vehicle | ocation on the

ﬁrsft%@ﬂ of irdkd WnlkR; g Pif ﬂféoﬁifs‘%%bt k&?'i'ézh&%' 'oiﬁﬁgilhg & or more

becone a next C rrected [ ocati on; playl ng

o SOt 5?"%19%“%%%%?%%# B BR Rore
o BE SR A o el e SR SEASE e pacis which

Accordl ngldy the vehicle navigation systemwth a
havg aplangle fference smaller than a first specific angle from the next

angle of driving direction, from the first set of road links to thereby generate
a second set of road links; (G) if the second set of road links contains the
one or more road links, computing vertical distances from the next vehicle
location to each of the one or more road links in the second set of road links,
selecting a road link with a shortest vertical distance, and setting a
projection point of the next vehicle location on the road link with the
shortest vertical distance to become a next corrected location; and (H)
displaying the sign, which is indicative of the vehicle, on the display screen
at a next display location which indicates a position of the display screen

corresponding to the next corrected location.
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correction and the display correction nethod can

accurately display the |location of a vehicle, and

overcome the incorrect vehicle | ocation display

caused by the GPS error. 5 Ot her objects, advantages,

and novel features of the invention will beconme nore

apparent fromthe followi ng detail ed description when

t ak eAccbrdig%rDy'r,urthéi arehi¢leh ﬁdve%%%@@ rn@Gysmhng vitlawangiisplay

BRI EF DESCRI'PTI ON OF THE DRAW FIG 1 shows a
cotr¥Bli6A aP ¢ disyab NodirBEib B ahbORd A ' dRMrartly i'ﬂggt?lg the

Is a schematic ustrating an incorrect
. | ¢aly vehi,cl e navigation system .El G 3 j.s a,.

loig of R tIen BRI R ie, R aRSh “Ehicleofalin isplay

accaqr danc {th the invention;, FIG4 is a flowhart of
Ca%e@ﬂabﬁ@&?g fE@'f or a vehicle navigation 15 system

in accordance with the invention, FIG 5 is a )

f | ovloHrt olojfects, didyphtagespané aioveh festuhesiof dnel i é@iton svill

a schematic view illustrating an operation of a

beawghe chére fpyargat Mn&lﬂétféﬂbbﬁ%@@%mﬂésm tiort Mehen taken
I nventi on. DETAI LED DESCRI PTI OF THE PREFERRED

in %@%&NE&%&H tﬁé g‘céoﬁ@g@g%ﬁ%ﬁi‘a\gir%%r am of a vehicle

Igation systemin rdance th the invention.

BRAEEBINLR BTG Ar ThE: BIFASANGS) Udss @, 9yf oscope

y ayrooai POST TT UM oyoUrTim 9 9)
‘nea ment devi ce 330, an e-nap dat abase 340, a
di siﬁi’ﬁ 1§219é‘ésna tepicahyehigle vath amawigatam fimctian;
gyroscope 310 is inplenmented on a vehicle (not shown)
in FIG 2 is a schematic view illustrating an incorrect display of a

typical vehicle navigation system;

FIG. 3 is a block diagram of a vehicle navigation system in
accordance with the invention;

FIG. 4 is a flowchart of a display method for a vehicle navigation
system in accordance with the invention;

FIG. 5 is a flowchart of a display correction method; and

FIG. 6 is a schematic view illustrating an operation of a vehicle
navigation system in accordance with the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

FIG. 3 is a block diagram of a vehicle navigation system in
accordance with the invention. As shown in FIG. 3, the system includes a
gyroscope 310, a global position syétem (GPS) 320, a velocity
ineasurement device 330, an e-map database 340, a display screen 350 and

a controller 360.
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order to determne in which direction the vehicle is
bei ng driven, thereby generating an angle of driving
direction. The GPS 320 is inplenented on the vehicle

in order to receive plural satellite signals and
accordingly 5 generate data of GPS coordinates, a
velocity data, a head angle and a GPS quality

i ndi Théog%ﬁdsabpérkl(a% daiplegnted raacvehield (hecshodm) in
of the vehicle. The velocity neasurenent device 330

ordd& ﬂd‘&ét%i‘izfé&g@ S}g Q?l%fc'hedll‘gégi(gﬁ hé Vehfdld j& Hel‘i’nyé“g?ﬁ?\}gne thB&by

driven sp e vehi and accordi ng enerate a
it .ganal - ,1.0.The. e- a 0. i.ncl.udes
seli§ietitig dp ALERSRT gfvind uSeltBR, cPAELHPS Atois i efided on
links., Each Qf the road Iinks coryesponds, to a .
the vehidei Ve Fresr 161 Teaaverapur naatelder signakie ad Aepardingly
road links in connection. The display screen 350
genkraft det af &iRfh coordinatdsy e veflotite datdyixhead anple ame aaGPS
| east one map. The controller 360 is connected to the
quelityaindibatdattabage: 8kdcidtbe vaith ase@Rend dbatioteof hOGEhikle.
nmeasur enent device 330, the GPS 320, and the display

: t 5ol is t .

THE 8 Readlibr SN, Bel Lers ST HEICHRARLLRY e SRl in

ordl ¥ B SEL e Rt e gl R MR 2BR Bl o
nmeasur,enent device 330. The controller 360 al so
velgeiy|sigRak he sign, 20 which is indicative of the

vehicle, on a display |ocation of the display screen

350. Tl @-thaps datablasexd ) indfides dhs phfyrnmtidro b ff air east one
vehi cl e navigation systemin accordance with the

mapn¥edt plital Apadhinks. NHakls oft thet AthP4kiks %6?1%%)215(19&0 a

Initialization. Nanely, the controller 360 init I zes
: 0 t 0, ..the vel oci : :
res Q@éﬁ‘fe%ﬁt %gg@fecgiﬁgg,o aglgi d??ﬁ()el?ﬁ% onk"Br VHio?€' $dad links in
connection. The display screen 350 displays a sign indicative of the vehicle,
and the at least one map. The controller 360 is connected to the e-map

database 340, the gyroscope 310, the velocity measurement device 330, the

GPS 320, and the display screen 350. The controller receives the output

data of GPS 320, and accordingly corrects the angle of driving direction

- generated by the gyroscope 310 and the velocity signal generated by the

velocity measurement device 330. The controller 360 also displays the sign,
which is indicative of the vehicle, on a display location of the display screen
350.

FIG. 4 is a flowchart of a display method for a vehicle navigation
system in accordance with the invention. As shown in FIG. 4, step S410

executes an initialization. Namely, the controller 360 initializes the

6
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di spl ay screen 350, and sets the associated operating
paraneters. In addition, the controller 360 conputes
a current display location in accordance with the
angl e of driving direction generated by the gyroscope
5 310 and the velocity signal generated by velocity
nmeasur enent device 330. Step S420 determnes if the

oyfdRZoped 10, the GPS 30O tKOVERIONS Meudhitétnert ®Ai6E 38Dathd the
or equal to one, which indicafes that the GPS 320

S LRI el i e
U R s b b

to determine if the velocity of the vehicle exceeds

acqaydenre el kg nagle phdriviag ditestiencgenaraied/ey see gyyoscope
When step S430 determines that the velocity of the

310 ahiddhe veloaty sigital gehkerated diysvdlouity messureatnanighece 330.
data generated by the GPS 320 is used to 15 correct

the snre $426 d@'tél’{m'i‘x@s 9f f1ec GRS qaaNsy aididakdy ckﬂﬁams a value
gyroscope 310 40) . For correctl ng the angl e of

gre%&éf-rvf%?l %Eﬁ%}s&g 96@; g}r}u@g ﬁgcel %,I'l.]ér)]s;{ th% EFSG?%’O 0iGes a

r|V|n dlrectlon generated by the gyroscope 310, and
qu 3@6? Agly generates a corrected angle. 20 Step S450
deternmines if the velocity of the vehicle exceeds 60
ki | oWgresy sepd2( detcsmanes thasdbe 670$ qualive indicator. contains
When step S450 determ nes that the velocity of the
a vadhe greatex dhadsob@gkial Qﬁﬁirﬁﬂf,sdtbﬁ U8430 Hartheelischdgeddet athe
of the GPS 320 for correcting the velocity S|gna

w9 ey 1 OCT STE G AERAIn 0 or
velﬁ?féGQ)zceeds 10 kilometers/hour (a first predetermined velocity). When
step S430 determines that the velocity of the vehicle exceeds 10
kilometers/hour, the head angle data generated by the GPS 320 is used to
correct the angle of driving direction generated by the gyroscope 310
(5440). For correcting the angle of driving direction, step S440 computes
the head angle data of the GPS 320 for correcting the angle of driving
direction generated by the gyroscope 310, and accordingly generates a
corrected angle.

Step S450 determines if the velocity of the vehicle exceeds 60
kilometers/hour (a second predetermined velocity). When step S450
determines that the velocity of the vehicle exceeds 60 kilometers/hour, the

velocity data of the GPS 320 for correcting the velocity signal generated by

the velocity measurement device 330 is computed to thereby generate a

7




10

15

20

In step S470, when the GPS quality indicator contains
a value snmaller than one, the controller 360 is based
on the velocity signal generated by the velocity
nmeasur enent device 330 and the angle of driving 5

di rection generated by the gyroscope 310 to conpute a
next vehicle location of the vehicle. Wen the GPS

coftédtdd veloBflyq8Y@0)contai ns a val ue greater than or
equal to one and the velocity of the vehicle exceeds

il h . i
the [hif 'ﬁ?’?? greggggeg%%%&%% }e{gﬁ%ﬂoﬁﬁ?@%&% rele
asur enen 3 N
SRR AET: Bien hc SonUONEE, 360 cisaBRsst uii e ekt signal

When the GPS quality indicator contains a value .
gegpratedby thevelncibgngasuremet detdce B8 Oanddie yngle afidriving
vehicle exceeds 60 kil oneters/hour, the controller

dir8étion gehamted by thbgyeoscam 31 toebmputya asdt vélsicle location
corrected angle to conpute the next vehicle | ocation

of the eRiclor WA\, U5 SR SURALLS ThRRhe ebpig0s, et ofrater
\ t [ | [ f Jt.h hi cl
tf OB 06 PSR ML BBl 9cr B CLalffs VEfieks 10
il Gk 1ot s GRRfO UL pbE s e biereloRiy sigpmgenerated
screen. FIG 5 is a flowhart of step S480 in

by the velogityenapsuremeantidevées 330 and ithe sompctet) angledo compute
controller 360 extracts a current display |ocation.

theThext Réhicle fevatioti 6P iy viehixdei oWhendibeaGPS yheligy ihdicator
sign indicative of the vehicle is |ocated curreritly on

coh SERERSREAANaTR ] 4 S LIS IO i
ex AR ot 5B Mg RBE 6 A B, Gt
velpgity 2idhasortrcied 33813 o RompUis ey vaiicieckesationiss the
Veh(iglrét. r %ltcl,pe rS4?é(2}oisr ‘?I'?ed?iistpq:y rc%?‘?ec!tiior;lkm%(?d:llgd? gghiggecoci';ects the
display of the vehicle by comparing the next vehicle location of the vehicle
with the map of the e-map database and results in displaying the sign, which |
is indicative of the vehicle, on a next display location of the display screen.

FIG. 5 is a flowchart of step S480 in accordance with the invention.
In step (A), the controller 360 extracts a current display location. The
current display location indicates where the sign indicative of the vehicle is
located currently on the display screen 350. In step (B), the controller 360

reads both a road link corresponding to the current display location and one

or more connected road links to the road link from the e-map database. As

* shown in FIG. 6, the current display location 650 corresponds to a road link

8
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nore connected road |inks R620, R630, R640 and R680.
In step (C), the controller 360 extracts the next
vehicle location shown in step S470 of FIG 4.

Nanely, when the GPS quality indicator 5 contains a
value smaller than one, the controller 360 is based on
the velocity signal generated by the velocity

Ré1@ashi #hiechsélahec@mafllamb( fendnteaoat itk RG1Mand one or
direction generated by the gyroscope 310 to conmpute

mgéggogxglgfctedvmagﬁm RE20, Ko 0. R ¥adiRdgy. Yhen the

Ity I ndicator contains a value greater than
or egual t ng and t he, v ity o he vehi cl e .
oxc el 3tem 03 Bod Srahefer Al bl A nsRE ol lasation
based on the vel ocity signal generated by the .
ShQUn e 9PrSAErainkHe: evNBmelaowaen DscGi austisy indicator
angle to conmpute the next vehicle |ocation of the

contamscd waludimmall ereth@GR e dhé tyntirolec360is based an tise welocity
val ue greater than or equal to one and the velocity of

sighBE gt‘ﬁéﬂa@éd? bg&lﬁ@e@écﬁﬂ) HeARFBHRNS (RQIe 3808nd the angle of

confroller 360 is based on the corrected 15 velocity

: g t i Cl
drifffe TR BERERETINY (h8, ETRLGe T 18" Colf Pl e et
velifilacigniof ekl RO g P awdiyagd eaiphesvBfains a

for convenient description, the next vehicle |ocation
valpg greafes sthaongqakierene amd thevelpciy of theoahicletaxseeds 10

(D), road links which have a distance snaller than 25

kilomieears/hofua, fhiercdntspléer 36¢ ishastedrnethef velorithsigeatgenerated
vehicle location, of the road link R610 and the

by ERVEISERY headireiitnt RRO2D 339 3Ad gﬁﬁ@é@n@@f&dg@%}ggg ®ompute

sel ected; to thereby generate a rst set

S, SEVR AR, Bl
coq%;?xgtq %ﬂ%&;@%@%{tﬁt@% %%1{ ; S@h&% fat)l(-lte ve gi:%/%f the vehicle
exceeds 60 kilometers/hour, the controller 360 is based on the corrected
velocity and the corrected angle to compute the next vehicle location of the
vehicle. In general, the next vehicle location is only a reference to further
computation and not displayed on the display screen 350. However, for
convenient description, the next vehicle location is indicated by Numeral
660 of FIG. 6.

In step (D), road links which have a distance smaller than 25 meters
(a first specific distance) from the next vehicle location, of the road link
R610 and the connected road links R620, R630, R640 and R680 are

selected, to thereby generate a first set of road links and further determine if

the first set of road links contains one or more road links. As shown in FIG

9
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R620, R630 and R640 are all smaller than 25 nmeters,
and accordingly the first set of road |Iinks contains
the road |inks R610, R620, R630 and R640. The

di stance fromthe next vehicle |ocation 660 to the
road link R680 is 5 greater than 25 neters, so that
the first set of road |inks does not contain the | oad

6, tHodisRaft@s fromstirPné:E) veliitlesloeptioh) 66k t@ e Aesd linkt R610,
the first set of road |links contains the one or nore

R6E??&d§d‘§ﬁd RéW) 3 1%& Shaliéy ﬁﬂa%gzﬁirﬁ&%}é,%&sé‘@dﬂﬁ@y the

€ gyroscope is set to beconme a’next angle

rivi diregtion.. In 10 other e ' ver
firdisef B Fofi 18 Fotiair the BA R DnR AR, JEE3 KA 3a0.
gyr.oscope. 310 .in a specjfic period can he set to )
Thedigiaack Heomeshie nexgvehistc dpbaion 660 Goticoroad Mk R680 is
addi tion, one, which has the smallest angle
greditérfthan 2fentetens) st ehatvihe diyet oit aflread dikssdads mvtioontgin the
direction generated by the gyroscope 310, of the
loaldi lirgt R&®0.of road |inks R610, R620, R630 and R640 15
is selected, and its direction is set to becone the
nexty a e G i M. j . t (EX, .
[in kIg %’ cggj;i al\‘?L egté%’w rtgbr? gﬁ%ﬁe@lﬁ#éeﬂp g}]elécgt h?rrgﬁteér:étt %f;g&gd links
first.specific angle,f.romthe next .angle aqf dr.ivin
corlfplrfshBBRE TioRe Podd LpREuheanets o AT dingelioh g¥flerated
sel ected to thereby generate a second set of road |
by thageraseaped Idbiscyeiita decomene next angleset davingdireriiars In

contains one or nore road links. In the first set of

othepamhiddikents,hen avadgeiofkhe RaiglessofidR6Ry Hreetibheenerated
respective angle differences smaller than 5 degrees

by fﬂﬁ@?ylfrbﬁcdtﬁ?(?t 16ngl & sg%ﬁiglddgbﬂad éir 8elde@No BECbrhB&he next

roa i nks R620 and not have the respective
andlE R} g iEREA5n] TR ARigbAS bne, SAER TR I yhgflef Hiele
diftse?gr?cnedfr%%tl tl% a{rgﬁadgel (I}fn the é:ﬁ)g teg io?%irfv']ﬁg rcﬂ?edct{c;nnggnerated by
the gyroscope 310, of the first set of road links R610, R620, R630 and R640
is selected, and its direction is set to become the next angle of driving

direction.

In step (F), road links which have an angle difference smaller than a

first specific angle from the next angle of driving direction, of the first set of

road links are selected to thereby generate a second set of road links and
determine if the second set of road links contains one or more road links. In
the first set of load links, the road links R610 and R630 have the respective
angle differences smaller than 5 degrees from the next angle of driving
direction, and the road links R620 and R640 do not have the respective

angle differences smaller than 5 degrees from the next angle of driving
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R610 and R630. In step (G, if step (F) determ nes
that the second set of road |links contains the one or
nore road |links, vertical distances fromthe next
vehicle 5 |location to each of the one or nore road

l'i nks (R610 and R630) in the second set of road |inks
are first conputed, then the road link R610 with the

direbioheA comdinglg| th¥ sdoandeset ®fyohé dirkd, caanainfsithalrbyd dinks
projection point of the next vehicle |location on the

R6M102shd RBROR610 with the shortest vertical distance is
set to becone a next corrected [ocation. 10 In step

, S -iend caty L he.vehjcle i [ .
on 1S EP 48 ST B d6ieBmipBE AT Ihe sBepid pef B YRS ks
670 whi ch indicates sition .of the djspl screen.

congmn e Qg 9h Mg 1030 HinkSnusaticad disaness raEnilicExt vehicle
step (D) determnes that the first set of road |inks

locatien tweachmfathe onbeomnwrerrordk inksgR G lithiend B63p) in the
(Gl) is executed. If step (F) determnes that 15 the

secverlyed ofebad linkeage Ifirskeortipated) thert ti¥ Aidd lihle RGO with the
nore road links, step (Gl) is executed. Step (G 1)

shcflﬁéeﬁ‘ Wefical H’f‘:ég&ji'ée ‘gpv F&%@Fé‘if, Bt ﬁnﬁ{l%;é‘faﬁgﬁgﬂyh' }?ﬁiéﬁ'lﬂ‘ the

connected roa Inks rn step
i ght f the road.links 1 20 30, 40, and.
ney{ciyificle Yoshfiinc R s P i W T “Sishc e shabieR, “ftical
,follqmﬁng eguation: V¢(O.5xR/éj)+(Q.5xﬁ(¥180), wher e
disigncsds 85t &2 besemeed Bext earrecteddacation. R indicates a
vertical distance fromthe next vehicle | ocation 660
to tlmestepad),i thie, sigB indicatatee of dhe arefliele i disptayreckeon the
bet ween the angle of driving direction generated by

i Y S oAl gl eion,
of the display screen 350 corresponding to the next corrected location.

If step (D) determines that the first set of road links does not contain
the one or more road links, step (G1) is executed. If step (F) determines that
the second set of road links does not contain the one or more road links, step
(G1) is executed.

Step (G1) computes a weight W respectively of the road link and the
connected road links in step (D). Namely, the weights of the road links
R610, R620, R630, R640 and R680 are computed. The weight W is
computed by the following equation:

W =(0.5xR/25)+(0.5x A6/180),

where W indicates the weight of a road link, R indicates a vertical distance

from the next vehicle location 660 to the road link, A indicates an angle

difference between the angle of driving direction generated by the
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nmeters (a second specific distance) fromthe next
vehicle | ocation 660, from the road |inks R610, R620,
R630, R640 and R680 to thereby generate a 5 third set
of road links. The second specific distance is greater
than the first specific distance. In this step, it is
indicated that there is no road link 25 neters from

gytdieopedl (vaid eherdfrbBhkon 660, or there is a road link
25 msters fromthe next vehicle | ocation 660 but the

angl Ste {(EE} §é‘.l%§t$ YRRk ShiBR HaveVs 'ags‘iéﬁcé %%il'e? fhan 50

660 e’ roa I'S greater than ti1ve degre

10 hi
m%%ﬁ%@@ﬁ?ﬁé RBRCIAaeD) Sl TS RexC kel SldcaR .%@( Trom
660. G3 | t d | ks which h al
thegraticsFehad 670 %%2%317?@3233%@'@2@@ 5080 to dharnegehrne a

degrees) fromthe next angle of driving direction,
thifd seb mfwadhliimkb.sé’hecsbconddpbciﬂcsdistandeeisgma@emhalathze hirst
fourth set of 15 road |links and determne if the

Spéﬁ@ﬁbtdlsfaﬁbe ofIyr g¢ s'térﬁ ke i€ pidiehis] €€ therd 'Y o rbgddink 25
links. In step (&), if step(CB) deternmines that the

meb @l I?éxtr\%}ﬂﬁfe BRigh A RIS (OB fgk B meters

i NKS, e one e snal I's Selected
th f t, of i nk j ecti
frop iR neft vahicledpcation soPFBshe Buals Stfeshnb Beffeer thomex:
with the smal|lest weight is set to becone a next

velugle laasion 66@tanshthenwad liskdp gregter shan divs degraes. Thus,
step (G3 1), if it is determned that the fourth set

expminsivelg sieiancb&singcxme onatoreontad linkays execited by, cértering the
indicates that the vehicle is being driven on a road

ne)(ﬂ%}ﬁglealo@gwoﬁ%ﬁ not stored in the e-nmap database
. In this case, 12 the controller 360 sets the

F§§t§t%§ﬁrc%a)n P18 L0R8 IR E AR AR ol Sle SRFERALE Smaller

than a second specific angle (five degrees) from the next angle of driving
direction, from the third set of road links to thereby generate a fourth set of
road links and determine if the fourth set of road links contains one or more
road links.

In step (G4), if step (G3) determines that the fourth set of road links
contains one or more road links, the one with the smallest weight is selected
from the fourth set of road links, and a projection point of the next vehicle
Ioéation on the road link with the smallest weight is set to become a next
corrected location. Next, step (H) is executed.

In step (G31), if it is determined that the fourth set of road links does
not contain any road link, it indicates that the vehicle is being driven on a

road (maybe a new road) not stored in the e-map database 340. In this case,
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In view of the foregoing, it is known that the

i nvention can overcone the problem of displaying the
sign 230 out of the road 220 due to 5 the error
caused by the GPS 320. The sign 230 is indicative of
the vehicle. In addition, when the data of the GPS
gquality indicator of the GPS 320 is greater than or

theemltrdlrerOBso §618 e Pleike Whithe 16&5@@&%%%&@@%& heext
vel ocity nmeasurenment device 330 are corrected

colsyftel ciOh abd xRS sifpuTL T Zﬁdbtyhh's‘el%yéﬁiﬁfgf el'y
he ERSieHoal; 5 | ieing 511 hBowss Bsb e hiriin can

than one, a _next vehicle location_ of the vehicle_ is
oversepir the protdewor idisplaying he sign 230 out pf dheyread 220 due to
generated by the velocity neasurenent device 330 and
thet dreonoghsedoby dué GREY320r éché sign 0 é atdicatbye dhiche vehicle.
gyroscope 310, to thereby avoid the error caused by
In hﬂ&ltﬂo'f_n e #he datd Bf tRE TPS rﬂlﬁﬂlltﬂ'lﬁﬂ RAYONEf the Cﬁ"SJ 1320 is

at "an incorrect |ocation " because the si gna

o8 4 LR P i
e BN R 15 ool PR g

ot her possible 20 nodifications and variations can_ be
genpraedubyhdbe gwisscopagd10 odue Ho e rearth’anttaidopeand thus
the invention as hereinafter clained. 13 WHAT | S

acolirdleMEdi$Hay ltheAlatiasiphayf @oveleicld. oriViehhidd 8ara af the GPS
vehi cl e navigation system the vehicle navigation

queﬁytgalﬁmda@@ﬁ 8P'tHéQG<E’SJ3(2@ $CORS1leAtItiSHh ﬁ@)ﬁte\?éhlélédlo%ﬁtlon

p dat abase, the gyroscope generating an angle

o 50 T e BESFR i fenr

by the velocity measurement device 330 and the angle of driving direction

generated by the gyroscope 310, to thereby avoid the error caused by the

GPS 320 or the problem of displaying the sign 230 at an incorrect location

- because the signal quality is poor. Thus, the location of the vehicle can be

displayed accurately.

Although the present invention has been explained in relation to its
preferred embodiment, 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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di spl aying a sign, which is indicative of a vehicle,
on a display |ocation of the display screen, the

di splay correction nmethod conprising the steps of:

(A) extracting a current display l|ocation; (B) reading
both a first road |link corresponding to the current

10 display location and at | east one second road |inks

connected to the WHAT IS GEATVIED 1S t he e- map
dat abase; (C) extracting a next vehicle | ocation; (D)

sel egt i ' ' j: I

*han! oD ore BTl BB E oy Slenifg8IBh siqm, the

ffl.oiati on, fromthe fi rlst. and second 15 rof”lld links to
vehicls sgyigpting sYsiem frolufingeg GTOSER4 fisdlay sprosh ghd an

first set of road |links contains one or_ngre rqad |,
e-map klgtabase: thegynoseopa geaerting aiy pnglegot éavingdirection, the

generated by the gyroscope to becone a next angle of
e-rdap \dangbaber mcliding glEralsmaclinkg theadisplayksombiiton maethod

an angle difference smaller than 20 a first specific

| di%ﬁ%"iﬁgfa{ 918nt, RehibRit iAGRIagiveloftd vihitde bk adisplay fdcafion of

€ frrst ~ set of road links to thereby generafe a

S f 1.0 [ e !
th RN SkefoedfielaneisatiRn igthO8 SRR Yieps of

comput i ng vertical distances fromthe next vehicle

Ioca@%tﬁgnﬁﬁu%%@ﬁnuﬁﬂﬁﬂﬁép éoﬁﬁghﬁre road links in

the second set of road |inks, selecting a _road 14

| i nk(By readingnbetlest first troad| link seemespondingst thegcwrent

projection point of the next vehicle |location on the

dis lddationvahll dthleashone estoundrioadalinkl sbaneetedoto the first
econme a next corrected location; and (H) displaying

rodf oS iy n haaiatgat 1 ve of (he ven e, on
I ndi &a)t ERtrichl e V%i‘liélgqocation;

(D) selecting road links which have a distance smaller than a first
specific distance from the next vehicle location, from the first and second
road links to thereby generate a first set of road links;

(E) if the first set of road links contains one or more road links,
setting the angle of driving direction generated by the gyroscope to become
a next angle of driving direction;

(F) selecting road links which have an angle difference smaller than

a first specific angle from the next angle of driving direction, from the first

“set of road links to thereby generate a second set of road links;

(G) if the second set of road links contains the one or more road
links, computing vertical distances from the next vehicle locations to each

of the one or more road links in the second set of road links, selecting a road

14
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di spl ay screen corresponding to the next corrected

| ocation. 2. The nmethod as clained in claim1, further
conprising the steps: (Gl) if step (F) determ nes
that the second set of road |links does not contain
one or nore road |inks, conmputing a weight W
respectively for the 10 first and second road links in

linktwhh(Brhombgr eertival \Witahte, Wi d séitingng ﬁdr@jéctl\diﬂgtf)irﬁt Rf the
AG , for Rindicates a vertical distance fromthe

e I . \ Li R
e i Fion G 8¢ Ppd Brk (EFte Horl (OHILTWSRIRS to
b direction and %h& road |ink:; (&) selecting road |inks
CHRE R R EOITIST Aneatiahddy " than a 15 second
specj fic.distance fromthe next, vehicle location, fro
t he ¢} dispiayingsEwosigns d’é]@IlCFli ISkiBdiGAt P E phye g’@%&lﬁt gnghe
third set of road links, the second specific distance
disptaynscrgenater nekadigfiay flocatiors pdachiinddiatesaagmsifiad)of the
sel ecting road |inks which have an angle difference
disple} t@een icharespoRdhnth freadlt cord @b 1béamri.he next

angle of driving direction, from 20 the third set of

[ =) . .
[ nick, TES ol A A P AT PR £, ARHicr boBbriBing A bipps:
t ai ns. coad, | i nks; i f st
LTS3 ) Rini B b PG e b i toes no
. contains one or nore road links, selecting one with a
COfaH) PBe OrPKhroadsinks,nepraputisg & viekghti Wnraspeatively tarehe
next vehicle location on the road link with the

firstremid sextonserapd linkshiacsiep (B)e wleert therweighedW o atfuantion
and executing step (H). 3. The nethod as clainmed in

Wfl RM@) , o thendiamdy iasvegtiddledistaie HronP3thk) nekt Stebicle

) determnes that the fourth set of road |inks does
locBfibn to a road link and A@ indicates an angle difference between the

angle of driving direction and the road link;

(G2) selecting road links which have a distance smaller than a
second specific distance from the next vehicle location, from the first and
second road links to thereby generate a third set of road links, the second
specific distance being greater than the first specific distance;

(G3) selecting road links which have an angle difference smaller
than a second specific angle from the next angle of driving direction, from
the third set of road links to thereby generate a fourth set of road links, and
determining if the fourth set of road links contains one or more road links;
and

(G4) if step (G3) determines that the fourth set of road links contains

one or more road links, selecting one with a smallest weight, setting a
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contain any road link, setting the next vehicle
| ocation to becone the next corrected |ocation, and
executing step (H). 4. The nethod as clainmed in claim
2, wherein steps (Gl) to (4) are executed if step
(D) determnes that the first set of road |inks does
not 10 contain any road |link. 5. The nethod as
préjestioR hoint iathe hexehedticie 1deativei oht thY irsad dimipuviel the
by an equation: W=(0.5xR/ 25)+(0.5x49/180) 6. The
, : L ai : . ]
s R AR e R chor et Rl I LS cling step
I_][\;i;osition system (GPS), which is inplenented on the
( ehicle in order to receive plural satellite signals
and _accordingly generate data of GPS coordinates, a
vel 03i the saethedasslgimpd ay claimyide idher eorpalsig g siep:
measur ement device, which is inplenmented on the
(Goéhiiflstep (G31) ddetermimesathatethe finirtteset péawadf linke does not
vehi cl e and accordingly 20 generate a velocity signal;

coitagr ahky reRaNifibesc<ERBzHalHeky viehilile dboitic® Bd eddmeathe next
value Smaller than a first specific value, the next

co%fgpigc‘a: 1@5@{3@%@9@ ekgcﬁﬁﬁg 3“&38111}1 s conmputed based on the

gener a e velocity measurenent

devi nd the .angl.e. of .driyi.ng,di fection ge e

Che So7 e SaPod HIGirted i plaiRER WhSHh B AL Bl are

6, wherein the GPS further enerates data of .a h%Fd
exegiged Eudep t(hx detaminge t@sﬁ@ﬁrsﬁ get pditeadolinks does not

contains the value greater than or equal to the first
cospicbhiyroudllink.and the velocity exceeds a first

specific velocity, the data of the head angle of the 5

CPS £ OTHeOn{cfRbd sk CRANRIONE Qhind 2, Vivh@rélinr 86 masight W is
generated by the

computed by an equation:
W =(0.5% R/25)+ (0.5x AG/180)-

6. The method as claimed in claim 1, wherein the vehicle navigation
system further comprises a global position system (GPS), which is
implemented on the vehicle in order to receive plural satellite signals and
accordingly generate data of GPS coordinates, a velocity and a GPS quality
indicator; and a velocity measurement device, which is implemented on the
vehicle in order to measure a driven speed of the vehicle and accordingly
generate a velocity signal; wherein when the GPS quality indicator contains
a value smaller than a first specific value, the next vehicle location in step
(C) is computed based on the velocity signal generated by the velocity
measurement device and the angle of driving direction generated by the

gyroscope.
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gyroscope is conputed to thereby generate a corrected
angl e, and the next angle of driving direction in
step (E) is set by adding the corrected angle to the
angl e of driving direction generated by the gyroscope.
8. The method as clainmed in claim7, wherein when the
GPS quality 10 indicator contains the value greater

t han7omRAuadthbe hsh%lailmesd iRP&Girhi 6, %é&‘@m A GPS further
vel ocity exceeds a second specific vel ocity, the data

geﬁé e éﬁil et ea&’f QIgT%e éﬁgtflﬁ]e V;ﬁf&@ﬁ’&&;@%ﬁ indicator

OCI S|gna gene 00|ty

d th b t d
cofiaiss i, Vol Bidaier LBt AF <Gk AT AR ekt etk ec@dﬁ%éﬂﬂ&the

than the first_specific velaocit 15 9. Aveh| cle
velggitygexgesdssy Sransprcific v doeiy, a&lecdﬂta edttherhead angle of the

conprising: a gyroscope, which is inplenmented on a
GR&hfar! eoirectingerthe oanglet efnidneing directioni gentrated tine the
vehicle is being driven, thereby generating an angle

gyﬂ‘fsc@;)b\ik RS Iit%ﬁtﬂooﬂl‘ler / geﬂél‘éﬂ@@h JARRddtbindde, Saﬁﬂ £HB next

iIs inplene d on the vehicle™in order

anlf JPRLYR BB b 356 (il gg{ R BEEREIM Mgl to

enerate nat oCity, a

the e STaltiviog: drgeans shngkated, BBREesc T o map

dat abase, which has at | east one map and plural road
| i nk&; Tha methadssiclgined &z alaimnT cwhereipivayen thesGRS quality
i ndicative of the vehicle and the at |east one nmap;

indioatoa coardinsithevalud pedntesticonoeeyesl toothehfirst-spepific value
dat abase, the gyroscope the GPS and the display

@%@ld g'oé)?@e; ds Vgéhc'iﬁ’{daépetcli‘ﬁc %&gt%l‘%@hé“&ﬂa%of the Velomty

|cat|v on the l'ay screen by
of %g WGP hr! cSrrectmg the velocity signal generated by the velocity

measurement device is computed to thereby generate a corrected velocity,
and the second specific velocity is greater than the first specific velocity.

9. A vehicle navigation system with a display correction,
comprising:

a gyroscope, which is implemented on a vehicle in order to
determine in which direction the vehicle is being driven, thereby generating
an angle of driving direction;

a global positioning system (GPS), which is implemented on the
vehicle in order to receive plural satellite signals and accordingly generate
data of GPS coordinates, a velocity, a head angle and a GPS quality
indicator that are associated with a current location of the vehicle;

an e-map database, which has at least one map and plural road links;
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steps of: (A) extracting a current display |ocation;

(B) reading both a first road link corresponding to

the current display |location and at | east one second
road |inks connected to the first road link fromthe
e-map database; (C) extracting a next vehicle

| ocation; (D) selecting road |inks which have a 10

di st RRGEHIEPRLE&M, fvhﬁehﬂiigplras}? B ggﬁdféaﬁwt&nﬁ@ Vieh®Te and

t he next vehicle | ocation, e first and second

| A eby generate a first set of road
th%?ﬁ%ggﬂ%#q’%’taggfi rst set of road |links contains one
or nore road links,,settin the angle of drivjn
i ¢ ot FORTg0RDr RBighogs  HOTEATLCEDIhEo SR hasey the

angle of driving direction;, (F) selecting road |inks |
gyuascopen shve GRS aamyd éha slisplayesaner isnardesrtor display fthe sign,
speci fic angle fromthe next angle of driving
width és indicativeonf tHeevEhics, eetheodisplay scredes by cextdoatieigythe
generate a second set of road links; (G if the

ste??QﬁT‘@Az %xtﬂafotfr%ag ulF¥R cﬁgéltg?ileéaﬁgg;r (B ro4dif ;lfothoe?ﬁrst

I nks,” Computing verti cal ances

i1 PR S Ao s o
el G B oo Py HEr b e Mo

| ocation on the road link with the shortest vertical
(Chestracting anexbachide doeation;db)rsedeasing neaut links wdrich haye a
di spl aying the sign, which is indicative of the
disyaidecdraallontHanes ficstppayi fiedeat fremn@xtnditsphisle location,
| ocation which indicates a position of the display

PR TECaRTSRENHIBah e ithe) BebREg il . ot o o
il BB REO R TRt s, sin
et i seniped By 58 Secsdie £ EQLomEd dev

angle of driving direction; (F) selecting road links which have an angle

difference smaller than a first specific angle from the next angle of driving
direction, from the first set of road links to thereby generate a second set of
road links; (G) if the second set of road links contains the one or more road
links, computing vertical distances from the next vehicle location to each of
the one or more road links in the second set of road links, selecting a road
link with a shortest vertical distance, and setting a projection point of the
next vehicle location on the road link with the shortest vertical distance to
become a next corrected location; and (H) displaying the sign, which is
indicative of the vehicle, on the display screen at a next display location

which indicates a position of the display screen corresponding to the next
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11. The systemas clainmed in claim10, wherein when
the GPS quality indicator contains a value smaller
than a first specific value, the next vehicle
| ocation in step (C) is conmputed in accordance with
the velocity signal generated by the velocity
nmeasur enent device and the angle of 10 driving

' i erated by the gyroscope. 12. The system
cogléercgfcg}%eééﬁlﬁg claim1l, wherein when the GPS quality

i ndi gat contai ns the val ue,gregt : | to

t he ;il rgihe g&qrpiacs clating l%ﬁbaq{‘hg’ @Ié?lg%rﬁg§1§e s a

first specific velocity, the data, of t.he, hefld atngl &n th

of t e Vel itormeasuisgigdewisccanyhicths ghppiaigented on the

direction generated by 15 the gyroscope is_conputed é_o
vehhdedhyorden¢o aheasure ar devinsspasgl ef thewehiste andsaccordingly

angle of driving direction in step (E) is set by

gcAlfBG V4l ch9sighsled angle to the angle of driving
direction geherated by the gyroscope. 13. The system

as chal Mgk sl 40 Afriniieleiclaltl oD, [ ife iR whedl e/ GPS

i ndi cat or contains the value greater 'than or equal to
the first specific 2Q val ug,a he- v [
L s L e B L A
of the GPS for correcting the 4e| ocity .signal. locit
vehéelerlacationyin siep () bt coymniied inearsordares suth the velocity
conputed to thereby generate a corrected velocity,
si?mi peeeraseadrtyy thecvdlocity einsasunementgdewicer and diet pagle of
irst specific velocity. 25 19
driving direction generated by the gyroscope.

12. The system as claimed in claim 11, wherein when the GPS
quality indicator contains the value greater than or equal to the first specific
value and the velocity exceeds a first specific velocity, the data of the head
angle of the GPS for correcting the angle of driving direction generated by
the gyroscope is computed to thereby generate a corrected angle, and the
next angle of driving direction in step (E) is set by adding the corrected
angle to the angle of driving direction generated by the gyroscope.

13. The system as claimed in claim 12, wherein when the GPS
quality indicator contains the value greater than or equal to the first specific

value and the velocity exceeds a second specific velocity, the data of the

\}elocity of the GPS for correcting the velocity signal generated by the

velocity measurement device is computed to thereby generate a corrected

velocity, and the second specific velocity is greater than the first specific

velocity.
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